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NOTICE: When gover~ment or othier drawings, speci-
fications or other data are used for any purpose
cther than in comnection with a definitely reletid
government procurement operation, the U. S.
fvýe=nment therebyi incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
ment may have fora.-aated, furnished, or in any way
supplied the said drawings, specifications, or other
data `j not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or -?--nv•ying any right-:
or por__ssion to manufacture, ue. ,or sell any
patericed i;nvention thet may in nn. way be related
thereto,



wdj4 H
il JI11 "WAR."h~'*

~ ~ j!piqIh4fi
ff Ir

gi So

ft zz"'~it
h,~333. ,~,J

3 ~ ....

£.1 li 4ij 1. 11 -jjU i

Wlys noW1 :* iii AM. Ij J Tj

I0Ill rill iflo ,
i"11 int. A~. if! '; ij~~jfi ~... ~.~

'~~nfplJ~~i~~l 4~Lsi 1 *~~I~s~I I 1s ;r'.~dfk s:~*f:~u

o fW Us, .. & r . 1 4 P i itI li .4 A. Hi.' 5 4i t~.. a i~ q '

.Lj3...? . ~ 'I I I I4f j i *vt-. *";~
HIM j'h~x~' ~ t 4  gt :U~

WOF'Hf 'd INz

Q4 oil" 0d~ ~ fk
I~~~~~~ P Fltf:;I~Q . /j,L~jj4 3x3j?1 , .ý Iij~

1;E.~~ 4 IO" W~~~,~ Th'F .i.

.5.3

ijI if
1'Rift.i3j.3', '.3 ' 3 3*.bi

K ~ ~ ~ ~ lm 4., 1'! 1~.3* ij.;;.;i I 3,., W? 333.3 i

N!'Ni ~ ~ f~.Wifi

31151 ~ ~ fi n11 W 4 PjJ't'5., i - *pj
3

M

"L 3 ~~*ps'~iiU 13~'''' 1i 1'jxxx

hi ~ iU:1;~pr4n 1!~ .-pip';;.~~~1JI
-- Fs.~s;1 x'f10

~~~~11 J111"",~i: Re r;~ 1.35

Bes A ailbl Co y 15'13"girt., %..

.33 333,333333.3 is
%'343)!3*3

If 1 4, 4 1 !
S 'u3

3 
*A R*.*.

pill
' 

1 'f'INA tuft,

J1 t!-'''.'~),~ %'-Repro.uced3From

-413.3335 ,., 333'3.3333Hill..";M, Best Available.....

U-13, J f, ,

11 ~ ýJ ju3'3 .



Sty'l!-MARY TF KJINICAI. REPORIF

N ATT 0NA 1,J)KLI NSIF' R FKS IKARC 1-1 (0I N I rlIA FF'!

I 14 ill "o i icis f L is ii1e (:41 . [D \ I I I %I ill m,- l'4 1.IIlil I. %ilh S((Il iliB 4 (gila

(i11% A lIII m dI Wp 411 IIsliij 1i i 14-1144%. lic . cailv is I ; i ul jscI~lp~ 44 iiiiill 1114w

l i l XIi(1 .iis a.4i4.4 OI 4)11 oIi illls ii g his j41 Ii, ; i I I, ICi% I l\

h; I,i - ]]il l . 1 1 w1 , t,1 l44 Ll4414 fliaI I'm mu." ll o c 10

UMOMAIFIED



UNOI.ASSIFIS

Malluscr.ipt~i ,ifI Iifil~if 1111o1% A hIT (1( oI~lii(' lvre pyprepd for1

ptb f~illy the sui. illaqo- R1kcol-s Grouip of th Coh!imLia

I Jnivvisii y Dijvkion II Wa'r Researei lhl iidc IllnllaCt 0'lfsis-1 131
wil hlie1 Of()Lc- of siciific i RcSe;1rc PuLld ITOII )vhpnelli. Thi's Vol-

11111c wasi plini~icI iialld bound byliv e CoIlumiaIT UlJIIsiiliv 1
1
res's.

d ~~~~~~~~~ii il i ibuio ollif li ~nmu lTi ~1Repole of NI) R(Clas beenl
IIl;Ide by Le\\I aii l '\as v DplelarontsL. Iinquiiis(IT(if-lmriig (Ile
dl ailialilitv ITIT dLSiTif iliif 111 "d Ol, SummallTry JeITc fIhitl R(1)IIt

(ol~fIlllis aiil1111 11111 iiif.t( ;111(1 otfher referl-cme lii ciafeji si~lofil( be

;iddrusseL Ito ill WalT Dcpai~mciTilT L~i~iiary, RoomTIII A- 522, 'JI'll

Pellilgon, WwsiSLifngIiII 2)~, 1). C'_, Ic)ýt (bu lltOfice I Naval Resea)(h,

Wafs fzfgfimi 25, 1). G.

Cop)s No.

-1 Ais %of Iit n ,IT Like fIl It(- (- f\ (, Ifi00 ( L o f tIII fill 1 S IIIII Ar TeI 111iliual

RILI i I e ?( I his belf -1wI if It( , ed i [(-d, a II(I pi illfI c Ii I((der-

gi (.[: JIfi CI~. IficjIiL)IV I~i'( I TC I 11( ' I(lTl hi111 SulPl_)jA I ILI.,

Dk)i1 l ' lcadl ffII~s and1 pJh lf~adfh les. Thc-l- 1n1a- Ia cii s i~l 1L14t nlot

kh olil~l af t imu of L] imi igT. I Il TTl- f~ Ti' 1111ho Ila('f TIo Lifel II.t fo~llow,

In TITugL hiis 1%I if lug IIo ill(: final paTgu poolI.

jk\I R f III,\RC sII~i ASM iiDfIIf'5(K1 i MEW iARIT

P'I (R .-R\s DI' i INi"IN (', I ft P RAI A)

i fll;a~fcl cliataI NIITcf wtill L Iv mIilliLu'i f-oil thet r'l e port0Is and setf~

"'4) 1((iiil of 11L:e %ltunfcI. ý oi.i f ielIp will lifake this boo)1k ifilet

fOOL TI Lo oflie (if cadvriIs TflLd wtill Lie ofL giaTh vamec inl prepaling any
II NifsiolT TI



5;uMNIARIY T''I'IH fNIGAI., R'P(R'I"T OF DIVISION 6, NI)RC

A SUMMARY OF

ANICISUBMARINE WARFARE
SOPERATIO NSI N

WORLD WAR 11

OFlF C(;l: ()M I ," I F IN I I (c R E.SIF. RCI(II A.N 1) FIVI.1,(P.\ IE 'INT
x. \AN \ \ l. j! i ,t i .i j-.:(: 1 0 _

V.\I )NAI. 1 )I.I1IKNSI.: Rl.sEI.R.\R CII (C I F).\ I "I lJ,

I\\�I S ,V ( ISI \ON (I \IR6 .\\

'WASH-IN TON, I ). (G., 946

UNCIASIRE4



UNCLASIFIED

NATIONAL DEFEINSE RESEARCH COMM1,1NITTEE

jallilcx B. Conantl, C:/Ian; mnif

I ~ ~ ~ Ri I lar I. o I Itti I mt I I.l I 'ii tiltl Il at Ifii\ iiit

ttl~~~~lia I I ()tlhl, In C lix i-ttliN i i l Ili~ I'mi ltt vt iti tiltil

lNl fa t tilt. t-. M owtt~t I lli hi" Rii . -1, I\ lm ( illu Cai iI I. l 1 .111xit l S ii I'i ii I - v lAdn .1.V:1 e r l

(:.I.I V 16 11li t omix P- it it l-I -ape W.ui 00i111siL

XOTFý O T//- M)GA.AIITIONOF IMC



NI)R( FORFIKVOR1)

andit I '''ll'iiin t -ri ( iisi iii dw tiN 1  ,, of Ihviii wo ILI (i !I(t. worI i'I hs ;it'll i i mpl i i-xvik ill pai f I) ( si t o i o

, it ai- iio l ii ImiI m i hi t!k-w' i%[, in iik t'jim % Iali .Is ')l I lI. tw as1 u t It itft ii lI) R~ i til : l! r( ill! it ii i i. tl

ro I 'i l 0 :11 U I I tIof rg II I l I n,' Vi i :- II Sif I(t Ft I lHt 11 Ii . 11 Ill 4 hil is l jtlo Ow tIlorillt o[) ot1 i 111 1 ad 111 w idliii ofl

SIi l'iý t inta i atlio e VMUt is 1Itil ii Ii Rut mii lil ' ((ll i it:IlI-i Is It tdill lut Ill ;11( ml(1ioihih.isr la d l

wh ( lIt Iw madu it) 11(51 usi I lttim. Nvl'! gillil t111 ;I liu O I)I iilittttt it dw I 11 u aliii JIlt ( III Nlm 1;14 itt -xa I ave'i

I IllA an S\ t i p It n.11:44 I it ; I NuI ) N itsn al 4111 a~ rui l It I I t(, lat g k 1( lilti tflud disi t ol I guJi la1t~I I t a i im ('5I 11 In i ia

for1 Ii ll'b Ill I ti' Nt I\. u -p 01 ili & .1 of i tlu 4 lru ii' In i ll Ow 1111 1'! I I; isf u d a m st11iu l iS lin l

,t it's lll!- Id ll 11). 1i lIt( islitl i -;I ldl N i R lii app li(( I i1iii ,p vi. % li t r iý li v - e i ,o

illm 
5

Ihu P uidiil'i~lii wu ll Iinsti I It d 11) lit pp Sluiilu Il (Ih i \'t. I it-t'iit-i/ (i'J Iit' l\,is k of a'; Ii\isiot' nno

wo k f(h %IIi\; n I( N \ ] lt d \ulpm n 114- kw )( NCc sLAýb IIt-nnl Ii].o \amle



FOREWORD)

T -111 RI PORTf{, I 011>1 iti 414 Vo)I4 i 34)Iff. ill4f tI4( DiN i- if [Ili pu'o44441l 411444414 dl,1444). All 4444'411141, of1 In4 Olfl

sil. 6441 14 li ia \'I 111111 II4 I .1111 ) w44 , p14- 'h1ol,pil, i p.4'11 all o4 14i-ll I 11vl(nc 11 o44'l i144.41 444444414 41444.

44)1(a4 til 11114('4 s11111144:l N o I~ll ~ c I f;Il prbf m o lo444 44 44144 4111 1 
1

h kl~ing '44440444').;1414111'4414ll.d0414 4

lii 14f ii11141144~i11 I)14)4~ I 44 ~ I~44'4. 1441 14' )44j'4 11414( o41 444 -Iig lk'14 :)(1 1
f111lit ilrm X1.j4)444 ond 41'44f'1 4 iii,.lvl( how~' N414 itv:141 ili if 4')441 ~,~*~.4~)I44 l 1'>h4, VIif(
ia ll1tI4o1l o 1f (~ n v l(4.444l op r ~in m.! !)v4--4 444)14 l'4'-44 l

4
'lh441'I. Ii 'J)''114( 4 1(' lIdil4 :4) 4

I his ' Ir~lf ( \44 als(io FiIn.. oi 1 lo'fl (Ic 4,I 14.4 l4I444 144144)( be \cI j('I ive Aheproject0 was1

l 44ion :ji4i lio I hc(A4'4l'Ik1140 (Flc 14)444) 1)4 4fli t 11;1(( :o~jjI)4 i'~ ~ 44111'1aI(141 flli
su41hnhiilii 114 44.44)4! ollicii 1141' 41 i41)L4i4,4 4.4 Rum 14 Ad- 11 I'oicssol 

1 
-
1

'. )44)4 M o:l)f'40i.' Ow Ma :4)4sct 45 41401

114-) W. DI , Balkcr1 41tl A41, Itdifl p ff1441.c 4414',~ 11441sor al 114)1441 14 4 4!f4'.I

4ficgi.444'4 104 I j41141alIi m (2)bila (4 wa 4 1 ;1 4 11. fro- I llcl 1441 I4W'4i ( A4h4Li4 1 4k v)'', 44 vic io fl ;]%1in-(

I f4111 )' lool,,11 , \ fl)44411C C.4M Cls of\j (:4lc4 4..4,ru4444444 414,1041b Ilc AS OP
ýt414411440 11141441 11'441I1,4 l4411)4444: '4144. 1,4 I 11(44 Cala)! 1441 41 1 1' II ( n- p ol ;))4 ho%%4J14440,

I 'u , ' 411 411w44 '444, ,i 144 4,4 1-11441d1c I,,,d (mher 4 14. 444 14'(41~) 4:4 jii, 14( )41 -

l114114, 1,41 4411,4 ,4444i0 )' 1 .011 ;' 1 RAI. CoA1A4~44 ,C4(flil441411' .111111gc Ilvlo l-ed ilboh OSl al~

I4144 14(1.444l 11)11 .44 Il Sl*'4. f ;as
44

' l o 444jhms4114' 4(1 ,111 \;[\\ f14[ 141440 id io ahcr44444 Ioii u 1'4441t'',,1 o)'',1 ' 014

144441 I4'l~l,o) f (111S .4044 tI,, ha,1(11 'I4,4 ..44 . A\4 I I, I1:4 lilt 444iý\ lic~ 414i4 )')44. 1 1) i fa ta iski c ih rf(,' I4 1 4-

[ Io .144.114 44,hd mc44414-.: l mmi

Ii ~-1 II jil'4 (1 1- 44411( l (I ' ll 1- 4)41i d. 41 1 14 44)4t 'I,"1 T444 'I.~~1i' llg 4 ' 1lp n 4 a
II, 1l ,1: I h-Cil(' ,j4 1 I 14 1 1 .f ,l hill44 I kf( Dkki m41,4' to444 41i ioc n Mo s a

Ill'-144 o ,44(- 144 of1e4:414'cd if 4m ( i4'41i4 144 if' 411'4'l4) ;144t. 11442 oin lot111,) post)1
.4 ,l,4l.'m ~ ll 4m,11 ,41,4 144all ;I',4,,, 4 .44144414' 41 I'41 l l , , ;;j 1414 14)44' lltl )1414 :1 1)''114l4 1144 111 )4

44 illo) HIM4 Hl:4114 sh4144) I.44 II I4.441 cdit 44'j14 44:144 (4:44.44,4' 1ljfj4I4 T il-f444)f14.I'

A41 4,! 141 4444c 11444a4'1 I-,44' 411O .I m,. ~ ~ ' 44.'4444141'1I 4)4414 .1111 1. .4)

:~ i-nc ! Ow NIll~ 1:11)( O q N i tl. WI . 1) a e4.44ilF.S o , h c f



rptin~bam ona L~bnar~e vafare ASW] ret. Xbly, heevro fotib tue picaJ d .raattrLicj dwasc
tsa mprowiie betweat two =)wo =wm, to wnt ScoS~ to the o meto-.4 of nict d 6i

proac & micd u~~ o te evmts andý ptd> U-obst duria the pc:ý~~ in quintioin. I~~ r w k 1&
1=o! 64e &timobemar'ic Varon thew hand. and drn divitsý poin hetwcei pe_-os *st tonwn: z,-

:0 ffl-strzce the 9 CentA&- evahtidoz of unaval opera- oe~nite indrerar.-xnnthbe aurco i"~ . t !ts i
UOit* on tbe ýXý.The aip Moch is Miu~zr~Aesu~aJ!y x, snimy'f e U -bý had taAde a =A-or -:n.Paje

histcta oni bodi ac-.w~a, hawencv. sice dile illw- tr~ciz nxthodi of'rxr.tion.
dkn WC2iewC ef m4*iC~1ta ZTC -,&I= l v.-il'.~- The dau ior ik -c'1Atc iur-4i1- L.>k-adc

oks Ymlw~alnci d t~udies made in ccaizectior& witla mzo Jb4-ee wtraz. WC0cuOc.

care abould dwndwco be exerdate. ir. making pr-<hc- activities and oiop unm thle ZU-N3u at* q
UCM COCterungtbC futUre Of ASW hrMM iL ThrM~ i AJled L.1s £a~T1'ix.C iINcel.

no rjamue~ t..%a the daiazubm~arine meawom suc- 2- A asore oeaVAe"I sf of TrU m'ain A~iI:ec
ceswful J inlzm pust wi'4 coneiz-=~ to be a'iequaxc -M :he muntiennctMxrs to the~ LU-,ats. -d .ei rt.t)

4A dea iandervanding of the cvaau of World Wai z Amrni-4t
11, tbheir reasom xad zaasutiicmi.s hers~y ow- c- Scintl& and t-chnicai

CM a backpuzurd [cr za- dec*AJ wtjid are Lo be c SnlŽi:, c4 U-boats.
=a&e in the.P&w p Petb'ri - 'L is 'hope hiii Vol- I. A. suv of the m-re saza sh~eved di.P.L the

U may xxve to tzte oLt 8 ý,Conytnicoi xvier- perk4. frvaw heidi Jc U-boat&'s' ! u L e AJLi=a' p-'a~nt
ence and axw~ce of fzaaual m.aterizI. One ov".ra co:- of 'view. rThis aectiwc xutmptz to expl-kin the rteA-xs
.4usk-cn it dews wi-n fc it: the outc of z~ i ew tactic wbkih c-taract.-Tue the nc'v ~nxi
new WCSPo.W, gear, &ad tactics I," ld wo a coninual Punt 11 of 'Jbe volume is a nwr rtak ~~ao
izaarý Of MIUMUc &Gd COW ffCu-- Msc WA" wn± PAga Ot &ZC f"aOc robite is 0 ASW. i,% P21erZ *

no ou - :onclusion retaiits i-_ ziidury ior very MMrz. dxa~e 'wh. .6-1 w're (iw :breci oi operat~o, r'oi (s
U this leason aloar is learnel froca it. the V0uawe wifl utndies. Thc ci.pbaws *.Fc Ue e~itý..tirj cl tzac,
have served a usefu! pwsrpcw. 2M~d r.1tebl bcd h thec dicereika dnslyics xlzU 1ý s

The Veneral c aaitatký canci-~poerd dotcl wo ial st,'Aiez. Ctf ~ n z~. h~~ t.tpi:
tbe anil aim desaibed above. with t'%- pa:zs ;uitr .iplrn oi A5L derived !r .3t u-i, cv31luaiiCr. %mt

different in chanarte-r. Par't 1i s a Lszsýrai aswa!- &r~ywpza ýt, ~._O h
geth Tm 4z emmv suba~arire- _-pea~i~cs ar.e tai!-nd dts izr *vWortd War 1% Oe 7w Lhc '- oL'e.-7,3

Allied s62dtisb~a~arje opaeracjorw& duwing world Wax u-.-n are ui mire jc-ri.J to~ ea.C:&L
UI. NO IKWZ3Vi bnU 10Ma MUz&, vo~r~, to r'.e a The!, %.!-"et vw,. spc aAtc21 the r. a A;ue

CMP;=c dir soiog7r df 41j - ~ -he p aE .%-1--w wore bul the mja..nf baale w~as Oxh A3nt'
is sut Lawýz and eve-Y tftt 3i n to- drcsioc the Constu-a& ýU-ir~tazc iiv inm ceier rr~u:o'a P,
ptopa of World Wa.r 11 in axwrieadve ai-d otjcc. ;)eiedr c as ct~pzL!s the &,attse of the At-
dime zwwsa The dam xare uinte'jrei"e in tec-nu of the Wai.4a. A. stL-dAwd s~v.votz. i-vo are"s w;,c hc

cvrdiq~gI-, the hiaaxical "wni=ary in div' 4 into piece.
MC~e chuolckticl PMrioda S. is dic~t" ini io6e llhe art. In Uact, :Uawl 4apeNs (4 the w.r.~ bhiz
Table of C~atcx. ThIs diviaon is ne-sar&u becmze are owurd ir=a ducvb The . 71-u a!

ofterdcl camm n ieU'boa t U-bat-r mcriet subn~x'intj and sr::.ii hj.i'lý cax ar. in- :yoe
&x-c to -'haec~s int U-boat twd-" ad dibe tataction anly exe.'riM ainct thy 2m nto :ý ei 2.c
of ~w ww'pons and C0a0IeMC1ajU The imporm-i~ct of the. trmzn~r..; -: ;,jc d ide

AU pert*&s wuMg Cbownbti Iz ah aL W&7 that U*-boat V60ewocuu :1MgEs !itz W;7 t no,-, I~.
wraiqy &Md tatics vere !aa'ly bo qeuwss &! ec%& Act.* T; ics &_X Naa! Ir. t:Lgvri.ce In c r.n-- n *1.--4a: .1

*b, MCC" 0i ~ ir.cd ==L=-'6



scribed in anv decaiL Thcidracc oi aj:wo 1tdz,7-r

n'rew-It is to lmtthe djzcw-sio'.M fAidly'ClOk-y IQ cnTAI COOMUMWAtr gQ tO U2&&C U~ Lh

Nay aptiwbM'Arin~ 1 o~ao 3I#o'al A.-T tamh w-4uI l L. t) o01i Cts t c fler aim-, .c:. -4

Fowcc Coaý CaE~mAx& *im~aft aad tvbc of the 4w wz' izir ==P.'C CA Lhiizs
vvlatnc Sates &,=y Airz~ F wc~f ia~ia4td Vkmovjy wbtcie azev.-oU %=us -tdoix tLai c.4 ;0 o
itg Andmunai~a.'ic =i~mus'Ix e 'di.ioc.;On i's " N~ot cb£-r hs lclu Luade -ercfe)n-, I o ~-o Rli Cr' '.i

wd~~~£ 24it" o c wur dKixumtc 't tgiou~f~i t

tr cr L;gxwipondnce and ota mirionA mk-&d wdik grolup'. railcv ar-

tha i-b rt ec. n,ýýXtoqwt. drýVý3 zcfie. ,,c :.a'tt;*.X- t -QU W fJAl.

dk~mixr- zd W I ejcý*Zly m~. aL C)M.NýTA.L



CONTENTS

J1;I RIL 1

111STIY)I' OF JiNiISI!BMAlpiNE OPALL'1'IONS

CI IAS 11a PAC

I First I1iid.Sl~~l~l ):iylinpii :\i ak.i oil lIndencidt-
Cli~ti. Spito I 9!i39-juoiie 9,10(9

2 Se ro-d i'rn-\iltStrFaced .\imtcks on C onvoys, July

3 T hird Ierjod -Start of' WolF Patks: Fnd-to-Eiid EsotoF
Convoys. April 19,11-D1eccilimbe 9-11 .. . .

Fo110 th Puriot I- I [avy Si iikings oil Ea;St CoaIs of' Uinit~ed
Slates, Jattr .. ... e.e 292

5 FiItHAIri PcW- I age \" Packs Bat Ic North1 Atlantic
Convoys, ( ctober 9-12 junie 1913I 3 34

6) SiXtii Period -AircraT.II~ea UBoats' Atwilopted Come-

8 S11m111alv of Ant istul)Oarimi \V;Irilai(e, World \Va- 1 80

9 .Saltmy of 1Illcl(J(I(Ilit iflipplrg-:

10) (Anivoyintg ait Escort 01 Shyqip~u, .. . (

I I Al~ta(ks 1by .5nrlmcu Criaft .. . 13

12 .\ttcký b) .\ i.rcal . 127

1,4 ( filcosive Scar(l 1 1

H E '.llp)1(ylelwit (ii s(lcarc Radaril inl Rclationl to E.lnemy
( otin crnlcasttrus 153

I1 .5 Comiiteliwtasiilcs to the (4-ernt11al Acoustic Tlorpetlo 916

-pl ogue . .Lit. . . . . 1'17

. . . . .l. .. . . . . 1

G lossal. . . . . ..8

P trtoject inobers ur . .. 189

11erviex . . . . .t . . . .l.5 . . . . I9 1

Clle N. 1 EIll 1



BAl

AL',
IN.NSA

{~~KŽ4A~K~ AI. I7 ri

-49 ccx 4~

BOA AZA OMA $ ) " ~ ~ j~s3S

7S ---------ýi
---- ----- ---- -- ----- --- -

A-I

caw''20

crPi G S7Cco.

-. 4

IIND

40 14/0B

Orcal Al \c;cs RcruciId Iti ic'i:t

AZA4 Ae-cc. A" iiivcci ccIcciica's NsA Not cccc Scc A cevi
cckI kcc lt i ce.] .5cc-c Ami F I isiic 'ccc1 ceccIcolIw N I F. Nct I cciii IccicaioI A.c,-I:~

Iiui. Bo ccii 'cci AM. I-icccccA i N I Xik \ci I (,ctc ai tc A c u ic cea ,~ct

illA i~cecc 'cci.5c-c ld cciI Sea I r'ccccic- )a1 T Ncc.cici .c Fcc(mIciic
I1.A ziticcili Aic;, (Ni lcclac (heccc SFA Scc...ci-,is AtiuIcicc A-,
(;(;/. C ciccliairt coic /cuccc NilA IKI c ' ntec cc uce Red Sea-%, Xccc 55. Sctitcichc r Adiuciic Arcd

(SF Itc ibi-l ccc Sa Icciciciec - -Fcisc MI-A NcciricAiiccAicc

.0 N ElI ILNTJ. U



HIS TORY' OF ANTISU(B/W/i IN F OPERA TIONS

SUBM ARIN ES IN WVORLD WVAR I (44411114l I'lal(41.1"., oII -,%hfihIli m o.vtII lvul (11'44''7541114'.f

(((1.% ciSf (1
1
4(4 was' Illai b%. 0( nitth 1917, 150)1 %h9ips.

11,if.11l~flff.' "I\\*WCCfl% Iý:1' (16WWlifd loss1'' of nokiu'. %hip suk hic llto o

WrI '.1(1ff4 1441uIc~ 4l1n il,[ba cmagl alll('1 prlI1441I raw- o411 vII II'. 11411 I pc),' cIIf).

(('.141. Fo0't tomicul. flic ( ;cI lim ffli(ff.(I 41'.] (fill Ill(1

fully Ica11/4 ifI NI ffim% '4411141 fIlw 1)41-f 11411'sab111 LACK OF SATISFACTORY
1( .fflllf11 ffI '~fl ((41folt.1%mlfi h(u fl hi)~fl- COUJNTERMIEASUIRES

.s.4il' (If 44'fi~f14441' 444~4 clicim 4(1h' II ifpif 1 . Th sma 'dllf

1141144I4u ifl U.-bo14441 4141if4 hl Ili f (' I MI C Nf4 i C '414' . Hfni~flo i Sh ippfin 1f14 s ha55' d 141-1-l d(1114111 it

115(1 afl lolst 14ff 1() :11141k 11415411 '.1 pN ;111(1 if was1' 5111ff bc kcpf ifl mim f4that11f, hom :Ili41ffenk po~l i44 int

('4 (lii 1 11i ~.) 111 it ;lf' l('d 41 k %%l w:I'tlell 4411 of % iuw1 (i..-., (f(''.f1111f 1411 of, U -14n411). fIfe ['-111)1 ffad

I )i-ring 19 1 8 a i 4 1 91 GIdffh (ff4fI ' u'1 oil fill'- 414('I:4 slatf (Iof om c(''t Iit ful I ý-111)4 '.'441f1f14 (-;if'I\ iii H1)17, 11

p(1114 '.4 11141111i1 wh~ill' ;I14 if-,I I '-hoa4(f' wec44 vng14'11c I4iot Iff~lf t4 '-f1141f' 14(4111 ''.1k 444(11 lIflllitf '.44' 1114)'

Slink. rml III flu . ';I Il41',i% .ýIWlf .ii 41\1ll4'foll-c III 1 - abou 4111. Il~llIlf 4441;mmu en' Ifim oft' U-boats li('X-ll(

b11 ( 414 4 ; it 1(; di 11 f 41) Iliil S lk 411141414 1 1,114)11N 441 X'l(ff 444 Hic a 554 '. '. i t( 411 .11 [ dui1)l(1'. 14i f f Is Vel~

44i44ili 11111'. III'1(ll, i' t- hoof1111 444ul 41il 4111411 :1 .0 of W ill Wf Nf5- IsI ('w111f il' 14 141if .1bo l (' I l4) \((lfl -1444 44f )

1414"'. low,1" 41) '.lfip illt4 '.1114 411 4 (I'l fIfI I' -14.1 ilt,( 11 lill al4Iif~ 4 Hf1c 144(1 4(1 411114lI .~ff100,00 "Ill.'.; foils

1441'. '.11 k. ;I v4411 I .) ff1a4 ;I[ 11141 film cm1 11 ft '-bo:11 \%.:r, stiff

l'11(41414114I I' 111 '14 ''.-. I)% iI i4444 l. I Sitti~lkm 411441441 f44(tffft 1414'.' lolls' hclof441it. 151ffl. 4141'.

I'4'Irl1411% 1917 f41 h-I f 41c a 41144'ý '-14 (114' 14141mf; l of4I (Im411 '.41111
44 7rof 1ifw on.4I44l 4114 144 -Il -411 'Ifippfill14 ill all) ;I- I 45'1141'. illdlil 411 114411 o .1 1141 r 14111' 14SilfI''
ll'If1flf to) 141414(k;14' Flgf11411. I 'IS' Af4lcilfp ;41144151o I' -14441 low'.". 141151f4141'h~ 1441111ifiltl'4 to 1114' 114141 '4

f11mcd lf t~sl '.41 Allfff8' 1ied4 '.hippfiffg !,)%(1551' ;.- 44 'd I~o1 f-f Iu444 ill t S 1.it 1414' 1ff 1l ~-41lt fs'esu

I.'441' k Ion pc;lk ill Apt-il 1917. FS..f- fllnfotf411(1 141' a(11fld la ighol411 14541' ifl 1'l)ld~ \\,.;I]- 11 w44ith-

IV 1144411.4ff1111
1 

11141 fIIIIIIII. 'I Ill' - Bif kI'h fH','l 414;'. po1i1 nt tII 4l1'.jmlldl41 Isdia 114f 411114k ul1 c ll C'o-fG.111111

(o411i4111(I 14 if'.lsv 144S'' I44 114(14 was41 olik:' 11 wcc'k','sm) 17-14141 144454' l Iic 14 1411111 par of \\~oIlf 444411 I was''

11d' o4 f14 I'l !oi ill 1K1
14
1111l. \:Ir-i~oi'. 141114-f44'4(.4l u'.li dl41c Io Ilillf'', '44h454 c'l1'4lil'44'11".' '441. 447ff ill-

had14 1414ff 11-11-4 wiif 4411 '.41(44''.' ff11) 4f1'4'44 '.('
44 1

4
1  

( leased(I b\I lic 1hill 1411:1141 ill . (4414141J41i141 114)'ili1I 'If

1151l ar4d1111 [filt (1iI41u1 11441'-o'. 41 ml 1f al ld t' lo4 ff1' lIli'c .(f141 '-b4(41 14414'' T1(((4'.i14I )41tcd14(

i141 fIli(- IliI X'11Il World Wa. about(1 15 11441' t % c111 s411) Il11k

INTROI)juCTIO or CON VOYEN(; 14' 4111f41 4' (141f, 4114441f af 11 f,1 (IIhesc bv 1f('ftfl (h11l4'c'

4111f ha11 ly 1411114 444(1a and 411114 .\f'44n Alo 30 fX'f ('('If'

down41 oil ac'count of 4)1 k o411 c(4o1 I'.11 '4''.s('f'. 44111 1(1'.' ofofII (I 11141151'sc. It is. f~ltloref II)41(441 d111 fIlle Al lies h44d
pp1i04ifhi. '441s introdu1(ced( ill A 4(i) 1917 and4( not1 414'4'I1o((f11 fl']i( C;I1 II]i 0+

fJIo'.44( i(IlimeiacjIl'f' mi11CSS4'1111 ill I'1dflUillg 1111' Slfip'- %VIff I Whitt[(4441( Could 1 du (l soefccti'.(-Iv 'i114 Ill'. UJ'11')4

ping1 floss I'Ltc(. 11144 ('(4411 It Of .1fle .11 HCIinIS BI-itiisli 41 .411: ht'ern(1Iios.01Il101e)1'h1411.

(:ONFIILN-'l JAI,



2 HISlTORI Oi(F ANITISIJII'71AR1 NE OP'ERATIONS

War I i-llii) ittii scul ho11 I-lIct :111 Ilm 1117I111cle were i i l 15 s and1 LW a- o-i Int) hu (Imi a sdi)lll-pi( t f1i'ic

:dTm22 (:-1oIIN I c.ALilio l No)X'I(:E Gcimih s at0 .71IIIIU( st itaiillofW itld Wa inl. Duc toiSlk

)in 19 i p it iiu lot ail 4ii s 3i 
0  

II hoal a i011 dill ( b -- I 7i O i(11icl I hal d ti i -r. 3 j1d oplolu wcI 1(1CI I ti-.,

gVi1riIg A1(.iv idd;-1ico- 0i'71 15n i II7Ioid p I (117 172 IloI lld WI 1 .1t17ii Si h le HCU un~to 3110) al so

ha n i (,fil(-( ill N mc11inburI 1918 t (l1(. -Iicsi oul o .lcl oIi~ ioll juitiol clib in 1 71101 I l nie n

lIII I [ ad to Ial!c aSCImild aii d Jim)(.14 lill 111(7115 (I I-oa WI ob(111l 171 mSC~ 71(1 51117111 i a iiiI) 171 be o

- Nl V El i'I 1) 1- 0 ItI SC I11 F. N IS W 111 A ~ N 1) l ii S1111 1:lIc'd'111(1 ' ) ul.71

11171~~~~~~~~~~~~~~ \I71 Ik 11 10II ~lI iS I I 0IIt ~ III 11 ' ll c %Ill I o(7 ~ I olIll( \\1 i t11,1 F I toii WIl. h d o

1111 jit ,i 1 111 I 11(11'II I I 11 7 1 II I I " 1)1 Ih0(II ii AM I i (A1 1111111 ;I11 f it I lM IS 1114 I'; I Iii L-11S171lS.f

O cI I ilc I I 110 ifail, Imiis15 alIo mii~ lb 1711 aL l poI ma I (It 71651 1111o~rs 35 Iaro cra11 liii
lnl In \% lwxd t ualc a pr- mkl sp11~s dr~l 114si(oi~ I ýcls n 0 i llves T i oa

\\,o W11( W al d i I Ills (1 i 1 51 111111(11011 1ail vicII a ih I Imm ibe tolI IpII cII 11111 Illc uno ii ll 301111 Sh111 ipsl 1

alld I(IS lilI l ai d i ll511 II 11 Iolbalm d ic i o I h c ( ý II 11171 1 1 571 0 11111 Is I !1 ii70 patro I l (121 11 nd1 l I bt rIc~ -

W1111 IIS1111 11( li~ h I \klýl~l that ofI i 11 1 ~ill % Illc S 117111 II 01sI of Iildc ora lc and) 101 In lls stu!l -mi lab let o theIguI

511)1ol n in Ii (11that It 1(5 hilt I ii '71 a igood Il-ilu of111 I171 T ,llc & lisi\-. 071),I 7iil troll liici l. c Ili Iii i in~i

Iclo il iiic t41 1711i. World( Wil-1 had icl l 117 !i I s-h o c l (1711)

" "I I f( ii 111 o)01 11 1 w Iv , - l 111 i4 tll-pl -It I 11 '15715 SI ill hii m idg that 10 11 717 (fn1w- Id fill g lnIm OfickM I ( :S(111217 . s

il'W ling 11) llc mim plo lucd lm Ilv i l owI vi l 1.- ~ icolu so c-



Chapter I

FIRST PERIOD

SU BMERGED) DAYLI(;1-T ATTACKS ON IND)EPENDENTS

SEPTEM BER 139~-IJUNE 1940)

U - B O A T O Fj)I V l\ltd d o ) ill, fitl l f k . i i m iiit h lit f ill, lo ss1 1- o f i is t w i t

lii lt-g liihg f1'f1 fllillii. it51 li~ 111 ff I 1ip wil- h clitill i- to m Illi dit tfion lkw SU ktills W~llS

Itf lls llt phi s of 1( g-i I l' h 1111 \%;tlal wl ýIt:il tl 1.1 iii ill dii liiii i-sI I l oif si I b\ Biii s s1115Ii ki i vlttt 'Ilieii

i-sf ~jii ii i lii -I ii~lii t iii ii ll s II i ft I iix i if. ff1 ( I i and %t lii I Igt kf1ffbilie~d IilI lc couid I o ittts~

ii it).an Eng iiii lI ýl IS it[ F If ý Ij c 11, cd %Nt Ifi Ofll Ii 111 I If 1 'd .I% m li dc 1-( 1f i li I h uI (i ik In ((I I la n1ii itiiit iii

w"I I IIo l kii,\a ~,lak t ,lio iii11 .1ri~k fill Ili 1 lIc cd ffI tl ing fi t il l ivlk (Iii ik iii ill I ithiJI 1l

Ow iN-lllsc i-i( flijitifIif -Ifll \ cI(f1ifl m S A p ollt ý b lc iq Ik liik i u-fl-lc ifll -I.~ xifit iiig 1% s ilcl\it i~ilkl iii Ifijof

Ihu i lffiii id l" 11 Vf1 i l tI luff ilml fli (.] 01ftil f it fsi d; I ~fl 1111 i t I lln il aiii iiii. b\.\ fo pvI-

ilIlti tut lwift1 ifflicl Iffi1f Xii ( if 11k Ill hafd( fi i\ ~ &icii pifltl, lift-if Iliii; (tl.ý,l Xfj ti f 11 llicilldItII. )

ill iii ow14 if 11kflia ii ii1 fll NI i 111114iii '1511fiii 11411 ( IIfOl \cw , f llt c liii ~ - 11,11 11 v liii f " ii r.klc :11 at-~sIl l

filme S Ii flicti iliý i lg l, an flit -ifk l li ; I p lii -I iAci \ winp u iii i u 1  11 ~ts dili it ip h\ g ilk i i iltI li .

A I illc N -fif ili f of f ft f il' Sf uff411 lifim littll t ft Ii lol ls tIll titi.', S Im 1 Jf11 5 1 kýIlt :1 tI t m lxlrf wa11f sil 1-

tIuu to I itt~ - Ii ci!1 "cif i l ff15.ud wi f1ft ll ] sit i i a d s 1 f1- ilf ]If (,.1iiu- I II \ t s iiI t iltti II wait, l NI'luiclt 1!1 111-

Ampli ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i 1 t h 1 . 1 t1 ýI 0 (d w \i 1 Ilt Ii of. lit ous li1( (1 :itt Nlk i k t iff)clait : lll' I lix ii s
OHI W;01 Mill') ('1 iffflff lS ffff f1 IJ Iff xf f cl f 1i tlm i~ ( ~ , f 1-10 0O l s

f(x ff; fff I 19; f I IS I I'_ ~ ijii l - - - l N f111 '1 Ii fl i fil. 1 11l O m l tilltit ), I l -intt i bl t oiill



-I ~SUBMERHGED) DAILIGIHr AaU-A(:KS ON' lND)EIENlAWNT.

mlonthl 28 shaips ofl 136,000)l gross [fills baid bra-ia sanaik Spiate aliv La14( aoi:tcolaaaaiia oil I-boaits. fihe clamn l
Its '-bolaas. lit taadldition i l-iajtaaa-cltia malaI PIar I 1 ill 1 d las l%-iccn was aeiiarakralrl saccall. Noc Britiash

commandaaat ofl U-17. pceinciraaaa- ill( atlahbuu ofi S-apil ca-aiaialf ship ta-as a-a mt aaaakca lby H -ltaois taian aoial

Flliasv Ilcarah-aatal i eaha j sajak FI-IMS Rovral six slaijisol II (8)0 ga-ss foi.s Iverct- sak by tlhe (:-Ircms

O/ak. a Britis bal ttaleship. I lais sujc- toa d10 al aeal'ri - tlraii alg 111 a(- 0 laala0tac i la cal .-\ji I, if aCWt laV 1`o1 tlht

isli aalilcaa ola al ato (ic itt(Ssii\ ofl lricc~taiaai; lcaaolas wair. Ill addlaiicll, Ili(- Get-1a-aaacs losa six U-baraas alaaiag

aigacliast U-bolaaaii 1)5 caleas raf fixted ielecivis. Irld) ras fill- aaaaaaatla a aiciv high forF hle star.
lxoaolra. iaadieaaaar loops, arilic fjc-lds, :1111d flinaarla du-- T hura- scat-a teas- l hl -1-boaaa w~ira le airIIing icJr

lear1se Airdacs. hia-si hlali raf Mat tas Gciacaaaaas saaarad jc]r rasisiloa of

Duinarag Ntaawnalarr maidc D-caaalaa-a file aaaaciaa alloal I bolhlcid ;.11( BCIc-igiaaa cil MaIV M. Itis bd~tiutlld bMI,

of falae Gea-rmana I -lmisai sa-eaaas io Illa.s (ci-li-a-acl aplli afilaaing Nkly laca I1-bol.catIaatca( i~c~cd at- h 'ac'slc-r

aa maaaaa-laa~ hg a-raaajaaigaa aaon aa I lt ast Coaasi ad 1Kig- Ajp-aa-r- aai u-2s aalaal Islias oIl18,000l

la cc1 l, ]nata1if Ic In lar I ia I In I Ifc anVa)1 1a- l -s F uairs 'hul I Ia i ra1 gacs foil ma, wca san la a I)\ )roals diaaaia' lca- nacu 1 aitia.

laaid wVI-at roala) aaW Old [%)( 01t ol 1a raa t I alirac aand a Shaippjing losses 1nI-acisw-r -ca--l- for la-Ilja-fit

aar-w [%p of Ii aargainta alciirr cla whid ala faast rioted timae daiwiag alit- %a-;if b\ atl( I 51,000l gross aoilas saank

rarthera- aliflirl aIII swieja. \otlaalaik lissi~s al11e (lita-rl lit aiaa ;iaal , J`Jcsf-s lrrsscsWT v iraa aaIar-ei iaacll a (oil-

to I '-bolis ((i ucalcas cu~d galifialala) flal iii IS Shaips of li-c~lilala 11 fia le ola- cajeairaia aaad elackiallallai of the

iabaiaa 6.5l(,000agross foar-. ahab %%ar-c a-mttilt b% ailie Bait i)k Fx (ittiiaanai lraaac- whinc 10)l Duaankerquae

I iXllllI a ss !4-a ala i sla cjill agSaa l h car milie d aininaa oaa ýIt h 29.

eaaa ral alatt aaacaarlasI lat Geaccmaaas aarimotiaaaa-r ol A .\f 29 alml lI-loral

[i-Iacca alt iis sla-\ a ii ~ca:1 iiiu gagaaiaa ill Irac sac- wailaac- wits abollna ico aa-araarai atlie tain vaaaartedt cIaI-

araic wr-eak ccl j amtrý aa9aa 0 I' ian li la alii- cili I l aja Ir- aiaas raai (c c-nac l-a- a atjaalai-hircl I~II B tisia coiriita,s

aIccaiili lair-o 1ic-i as aaaicsI I*-liciara aI %(-;I asN ;Ia lic 'I hii:, Ira, an akiias Irillacirta 1aý ia puarirc af ialr-aalse

slcricl af li 1%ala. hal leblwcaara. ajai- I -blaiji c-ollcwai s I -huntl at canti ;s waccscats s-ta-a aiiaa-ril tila ) -a

gas-acalu aI1 -afil rlrirg ;aaa\ pcr irrars pc- crlo anrad 35 %]fills Irclalirss 11ilai ill c-aalliac ac-aiical. .-rvaaag-leiaag

oal I 53,aia gro~ss ioncs mr-Ic~ %aaak. I !ir- I -iicai-, iroil- ~illra ofl filet ));raai(it% cOl tcicafIS. sA-arla-r-lu icaa-eiaal;Ia-

a i acarud if) loiii ifr a Jar I)[ a ii iiair .n g A\IIic-a I ncd Im aI lw alcimiau as l athae I)Iilia~l ca s taraacalaiod aand liir

Httia a shin-, -;6 a ------ - -ll . --a.accla Irri Flail -lon- ss(--', lotiii c d: hihsto

6 gSiTIg ýlaiats of a lo im ,N 111g1 (11t, w;I]. xiant 7scia)ltol, race "tlaaeaci

Ic rac1k ii Ir it a1:d j ill (~ ada Ir Ilci aIl an sialib mi~illa a N*j cr Ir I o iS ala Ia- - In - xais lit (acI 1a:1a :1a ac .aK it. Il rtici. (iaiail iblaai

(l(I rica-a-Ia I usa-i I sci-lý It alan rraaac a(aaa. I jarl an- lis 1111 1 1) lt si-aik aif arc slaills nf Ihoulrc 6ii7l0I(l giitss

apI-aa iale I homrl~ s lc;!dl ar-cco ~o% s I Ir ag. loti Ilac lk i I sla) a ccc isN( Ii Ii Ig o I Ic 1 a.1 isa. I"\ I ra 1c, cI ]d o ai f at11: , l-i Ic-a ca
(or rsals is ccluita l-a u Ice fllar aI a 1jIaa r alak 7I af Illu Ila0it as.I cila af I II in ra rIl :1dHIii h~lada c-a etcclu afi waa jr

Nhlrjs scacak Ics I'-rcaa h tu rca1 cim e Icc( hsa Six carIaclas of %6ila 1, -fm l ila U-ho -laciais o 60l'cr ofi cal alaia eat-

call w llac- lc~ir al-l i lalk A\hria 'mil ca. a larslo a o,11 o(cmacta-.( 50 olsad c)

I .rsws it to ace lluaaics la-Il oilI. al it a aa - caicaa an I. O0UNTERMEASI)RES TO THE
loia-lcacs~k asI lc- (iac- .ow rnIf lrcr iol c~irlscjacag c dccag'arvi- a -33A

caanaat-s-anra ivi a- al na lcc i pc acai aaalaca- (o p sl ij avail al gaic a-l A 2 1 o n v oy

alathroghoutac A)ocia, lcaillialtt ]Iill-e coniccpht-li- nhisa-lai aacicuir-cacascrrc icc ka-pliag adowna shippaing jascasto l

aI 1:1-harIS flaaiaa -\diaaaahc tc;iWIa- alter aboutac Owra 12thI U Wlroaa fllajing- ahis ilast pr-ic t1. jiasa as it haatl attn

iof (lac- oilinili. IFacils it All \ail. i--- init-I %c. -cciaal alaaa iig Worldl Wcara . Thl ais is sill il-cat.c~ t htolaucagha

ch-i GClraa' j anl o IkA- c Im ctcmiinI~s 1;1-% ;11 'wriNt;;r-N.,l lllaiato-if m acccisuaiaiclacai-i sa-S.St-s saaitabclot- hc

so_-! !1. hipl !h(llnlipllldll g ltitiiiit\ ocli ala ris oci-car] t-Sait gwaIs Iaascallaicaiala Itoilcinll aIjitaI lalical-
ilpnl'cas! Noti eals. Theia ast-aiga atiaacliacl W '-bolacis a la iccar (ci Ithe mittl s. 'JIlta- Br-a saait -ah a1la Iis riobclala- las
Sea radatid lata a)C i-ak tt ailmnciI 15 daaa-itag alit- si-ccaca kc-c-jiag aIacir ciisda steioc flaxibale, dmIuraginag alwt
weIek ao f 1)r-i 1, when Germanyo imacijld Norwtar . Dc)a- aima inch r of escorts nand the adistaarcc-s for which coni-

CONFiIh)EN 1.-U



[ (3CO1N'1'IRNEASIRLS 'TO Tni., 13-BO(AT r,

1,3 'WcIV3 3 C3 iluu 1 illx mI (oi-da33333 1 33 illi 333 a a13( I i\ i on (olille :11i c a,! ;Is all3 allgcd. t i~thi i H333( ' no l~lI

Sl'I%.3h113l1I'I Illbe l ot cd33 Ii I 'li1I33I'he (;,,,I n w11 (Iis Illd I 1) I is 1:1 i I t33 I (I u1it IIt 13), (III tII13 loo 3'ilud' n \c l ilt- BIX 5)1 I ('1,

iv\Ii soImog 3I3 1133 pt 3311,of L 1,33im 3 I 3mI331i3N.' I I dII .()I33- about 633 pc~l isofIiShp tha' log ll3l saW3133I:33I 113'3'3333(

1)1' lu 3l. ibc ' 191 ;13131x'1 ,l(31 ,33 3) 111 ill Fc rliýai ul f 19 310. H1 311 ) l 33a xIi it x I 33 11( 13 1t I> down II witI op 1313 35003 io l1

iir di i33 wi ((il) \ 311 0)( lol was . lot Iul'xitt ll 3)331 333 ibc of sh p ill 33

h e I ai ll ( ou i', ~ I M33133 I h l v ! s u l o I I ll -] I l c I n tdlio o l i p 3 0 3 1 3')ll i n c dl i t.li

SI. (I IIw~xaI'd F 3)3ill hom .1'i g~land1 333 Alict i'' BI'3'g3' it 13 I '3 I, saIcdI33ul ( '31 om o (33 to pr lc uhipping

1 I N '01 33'1 It I icw d o i t mlm o Halifax Im a (3!~~ 3o 31311(1333 xliim Noix% 31. 1133'X main3

SI, ~ ~ ~ ~ i I3 Will!%%; (IhtA53lF,11kldIlilo 11( 331 Fic3d ligh puss wcrc it [So 11weCiog
II 31131 333 I 13,1 313 1,,333' 31 II! jlI33113'115 i f) I ll pr31' lol 3.33 31( 113 I )1313 11 ( 33 '(3i'3 ilp T llc3' \' 1333

03333 )33' )31 11 lo133iil~il pi ,3d.1. () oC )3 1317. 939). (ross-C 1331 111 13 c 1,nvo,1s,

1331111 to33j3l31'1 1333t'ii ;i. ki31g mkm33im33g3' pciodi)1 ab1)33 2.70(1 SipS wcr 3('13g ('1)33\'3\'3'll

of1 . 'S. ;1133 ,; [;,I 6.33 po 333'1c33. (:333 3 33X1 131%'c I 33)3 dlk 11 ,313j1f 333 3)3)3k ;i31tt 5o 31, 33331 I3'icb ings3333

\1,)33 ii3331,13333 Ill to' 12 hion wid133 1333 312 33) 1.3431303) 33333333ll b\' 13'U-Ioa,ýt (21 ill c'1v 31 '33 3 . 313333333s, It,, ill

33333(3''. 1% 1Im 1 (It Ic I 1ll l31\ .3! A ml 331'333 alm3- ,33 I331 II, ll I )(.S(1, )l (I cd ((3333\ ms', it3I3I(! S33'3I""I33r). 113 3333 33 ;

11 il 3 \ 13 flli 33333313 1t(333 (I :I[ 33J,` 1 .) 1,331, 10112i'- ab u lo I.lucs its31 h 33I33 31311 (13 33(,3 i ghl.
[kill('., Ow 1 333333, \%(.I(' 333 13 3, 3333 I3 I 33333) 313,33333(35
1,311131) p33' t~ m331)13-31la 3333! I533313 to33 En .!3 3 3gI 3lan . 3..3 cArc -al

tillu (1,/3 33331, :1111 111(13 illd o333 ol I%\'' SO II1i m " ag'.s 1, ,.il 3333333333oll W ar11,31 I3 and3 1'.I,33

3111 3331 of ii i rm13 . (w \ , I N y nd I N1,G. c) 3 lo 11"k (333313. 53)333) *I il:'13133 3.3 i(.li '' is U31)Oil'3'l1 W) 331c'

1133't lof, 62 I 3113>3 333)3, 333 1(, It\ k.I 33( I It'. I. 33311 13) 331,1' ~lII~ ll~a d lol 33333 a'it(1:1 I3l3 x';3g ic3s 1'm a1:mi 1,1,333

hou,31 331 Il'1 331 ' l o j~ . 11 k'I~ ol% lo3) I-I.lai/, 3 ig wilhl33 . 33311 3133 1331331 ilt'!' (33ill 33 11(31 333

()33 lvbi mii 331 12. 1910il. Ili( 1331, (()Ili()\%1 3313.3' 3)iS(on- Null~ v-I 13-1's.s. 3133i'331 purlo3'i)3'333 ;3 dvl('1(31,11,'('1111-

liII 3313. ;31131(1 alIIX ('0333(31,53311-dw33I (Knois.ai 33) -;I313( I 3ion1 of. gle'33'331 3' %a 133il licl~3ing, to p l Shippin~g.

spec'~' 13 m ci 9i' 33(33113(1 I.) 63333(1. %lip, of) lhiglh 33'' j (331 about33 15001 houris 3113131113 IX oil3 illcIX'a 3.3333 i,331) 1 I(33 133

ýaifil33) illId'p3'33(I3'(l\ I I -. I 3133 
1i3'gi333 313 i f Apr'il, ill work3. \b3331 211 U-ho)333 xk3(11.' sighc I i no l 3()(3333)1, 33(

\1lk w1 c s3' l3'' ! 3(3'. Olw aw3333k.1 31.3331! 333) ill 1,linll damage lo-)3 30 lIc 17 1)3333.

1333ill M;1%3 191 liI fgcr'oiilod ug I)'2ll 3( III' 331,33 as,33 'llT is ('Ilort 3,30 iu a3.3 pc3 1(36 3' 91500( hours3'3 dltil'3g

331,1,3'333)IX jio~iII lot3 1,11,1 mill33 1133' ~\Vc I 33311(1, 33333! J13i3' 19-Il, 33'Ilcil 3313(3t 280)1(1 u i xvti3 3''''..13'33 oill

3 ')331bil'33'3 H3'3 ou~ mid 3313 3311 131 1N t3332x'3)3'. -J 11C53 C('1ON3' lotS'.

(JON FIDESN'JJAL



6 ~~~~S14MMERGED:4 D)AYLIGHT4 ATTACKlS ON INJ)EIENDF'NTS

14'I 44h4e X11iI 44i of1 thisil I va" ill 444444l 44d14'ic~ a41Wpin to 'p;'s thrugh ( ~'' I414gI dIw D)44444 Mirra'4ge 444

11444444' II) .444lmici'4gi, liiti'.p44 -Ih 144144l fliow 04 )ct)lx-. Awo 4441444 ( .efnal444 11-140444 wur S11

shai~dowin4g' o4' 44j p44:4 1444444 4444 k till' 444 illc m i 444-. 111144 444 tiknown ('4 -i'iisi~m'. -wi 44'.. l t~ onc ~ii s kn44 ml' to4

It also44 44t'1j44'4 4(4 d11'(444444444 411c44 Il~on, opi m~i lig Ii1;1\t- hecii stink inl In'l 4.i( B iic: w 4 14 c in 44-4444 nv444c4
I low illn Ill %hoy '.101'' of1 Flig1d144 '.414444 i14lc 1k lug (' 44i1444!4
14444'4''Ic . I -144444' :If Ili i ll]( 1114 (''4'44411 4444'' 4 lind iid r t ,4I jdi4)44l to4 1114 24 (a111a14 t-I4444i' mcnt14ion(t144

s.4iblicric4'4 '.1 Noo444 4' 4144 ll 41444 Nihc ;I4~44 1144! mid 4 :114444, (4:10 14 1i a 1:4044.' '.4441 souik 44ilnic M\fdin'i-
Bi.j it14 took44 mi(4 ag 444 l 44444' 44! 4'. lo ' 1-144 i 4444' 4 il 41'ia44. Rc~I Nva,1 444! 14441184 1)4:44 I'4W4]i 411

Nm4 ciller1 939 l~ igh Ii mai oi4411 fill44 Moill 1\)1 Io't 4 1 44, 4414441 flah cl ic. u 4'4444'( 4 w a44 , ;)fill 1114 ('444 of1 414

JIm ll '44 .4 444 44 111c 444444. 'I byst 4144 af 414 I-le t k- %%]I illoi~i ll.
;ia'. I_.I~v. 104444444 44 14 no 14(44114', a4444 wc444 444444

So44c1'. 444444414 414(1 Iup1440 C -bol44s. 4444! it)II lt Ill(k ill14 SUtRVEY' OF RE.1SUTJ.fS
subm4-44444', ,14"i, !ii'. hom> and4444''.

444'4'.4 , mnsidab il, cp all44 ;tc44J44i4444' 4044 4:.1 From the li-boat Point of View

S.:4 !cienuificf and T1echni~cal 'y' 14 414,' IIlIIIIlItc of sips.111 '.11111, 4444414l 14b%

11444 44 '.4l l :1I,,2 14 lb i 441411 14144444.444 14444.'. 4444 11444 14411

Ap 4444i 1144 14-4444441' I4-:4414c ill W ol4 444 ;i MH44 I 44- 114444 shlip of4' 44! il 444 14 8',000gro) 4444'.' 444 144 4444'141 ', S11111,

'.1(i('ah14 ,i '44c '.44 k was4' I1wi~ll 4144444 do lo 44s I 44444l 414144 a44' 1 4,! 44444:4 . . I \cI'.-, 44144444 4Iw4444 oi 1o

j44'i444 444 imp m ;4144.4144' :444'.4144444 - :114: k%.. S4444444 of1 III( . \ N 1 1444ai a(' sr44 '.:4 xcc 1441144 '.444k 4444 If 1114411 1
14:I 1i 4 4 J1444141444' 1441444 imc'(''Iga144-4 414444 444' . so' tha fill4 1 144 ~l'4lav1 11 nitc of, a I-144 :41 '.4: \6,4' 44441)

1. of all''~ Asdu IcIIu 444pilC a\'.414 444cl 4-444-4lN A4144j4' his444 414 44441'. 14' -4-1:444 4a444 (if loss4 (If
441414 a144414444,4 44 lilxl '.4llo No.44' 444a 444441 .444:4 144 4.1444 14. lt, '.4.4'. 4 \44(4444I\ 14ig.114 much4:1 41441144 444 n ;It

and1'.144 4ho I 444 ('4twc 11444'' would4I4 14t4 14-4 IX' 44414414 . aM :4444' 4v of'' Ill(,44- In~'. Wor44ldl \44444', :111d1 IlIai 4k4444 4441
2. 1h ,)ci( 14 4414 4444-4 ilp 44444441 41144 441m~ 44441444iod 444141(h £nlsjla c 111 hc4- ~ 1.4144 I lul 'X I~ll 414'4'4'('tcl aiiiic4km4g

441 fa i ll4.14' 44444 iliII)IIl 444'41414illca( 4444444k'. :4,4414lilt-4'. 4444444-' Nll '.11 ' 444444444king4 4414' (\'. fi 44.4 % 144 4
''I' o' 441 44 i444111 l''4' 4ial44-4 t44 ('441444 4 (I(54 N 44 I 144 tit I'4 44! fit ivvlc' It 441444 4icp'. it4 wyj41444 'li' 14
4144. '.441)444.4 444 (4 444 I 14411' ,41 I U4'4''44 444-41 444444 it o4444

-\.1 . 4.I Ask a t II iilh1'. i i p lcl ild , I I '4: I- N- I "4 1'. 4I4 44' 444444 144- rl \ t 1)14. 441-144 of l '-144)4 4\,4t 4144'..
444444444' .144 14 44 44-wc '.11 144:44 1144' ;old4 444444 '.4414414444444 ;h4.14 1 4 4' ! 4 1441 14-144411 (. muran44 c4 (ix..

444444'I. N 4' -,I ;I g 'lu l 44)4444444 of1 ('1144 I 44441 4 i k4~ mon~ii- t1: '.14ill' 44! 1144444 5 41,00 4144. 44444s stink fori 4 4c
144 41 (jiI 4 i pil 4I 4'4' N ''~ w I u icii g N (--\I)( 4 4444d oi \ I '.', Il'144 .44. 4444 4 44.4[4(4 44144444.14 i

- ~ ~ ..bo smk mih he .14.4 444.'''44 444'.alor 444111144

- -Sin king of t!-i1o'"S pload444 A Il 1144 lslale C.4 444,44' '.4l 44 11 41444 '441 44410,4

Sill4 11 ]:)( i.4I l cIll'. pu %60'. ,4:'4, 1 \%!i m id42 444141:1 ,- 4444!' -. 11444 I.5 i:', '.vI 44i4'. 14441! l 1444-4 -444444444 B44144y f. 44

14444 .44k'' :i'. 4. 4' icidi of Alliu 444! i :44 444)4 this-44 I j bj'. 1 % -114 'I \44444 1:4 11)' 41 c 14 ; 4 I 4I44-sa C fI I4, l414 Scm(444ld 1)424icd o f

10I II 1 )14'4 44411 pu I 14( 44 415 ) %\ k I c III '1) 1' \ 44444 aI (I1 4444 11:4444-.t'

o444 b4% 1 j4141444 144144 ;I 144li'.4 4,4 14''.lksi1, 44%%4 4V44'' : F-oin- the Allies' Point of Viem.

I t( uih~e- ,k iiliiclt bmlm ijgý;i(\ii- 11.4lil ' ('44r agans Cciiiic o I!!-!! l'44 l h4444l 444 o 1 ( an y44 4 oill
A: ic ;Ij4 4.'.4.'.)444.. 4444,44444' 4'.'l, ;-c--d1 ,I44 It ;,I'- 4)44'44'lk 41 4 44 ;o

\) 444(' 1441i\ I - 'opcI'' 1141:41 '.llippI44g 1444444441 114' ilc \Ilicd 41444 414'4ti'441

(44)IlDflNA JAI,



tl~liml 10115 Wt'C 1111 280,000O( giol olls 1(4115 lik 11(31111 IS )411 IIUIc imi Lif I(4II, ill Lcc iIIqig ll Shipini~lg 14)5515

411)pact III to i 04 i di(ig raw (II (lii\ ;1)o11 88.00 il- oU1)d w oa loea IIul Aithloulig

gross tolls 1110111 us,. 14) 411. oa l. ' of 1,9)2(I,{)0( IIIt-fu d ro Brls di41e a i Iisubma ljlc

shipiig 11(hi Sirlof Ilc il. I ayt- c(Hi Ihc im 1 Ics loo ik pl- illWttI lr lw itl aiLlld d) . Small11C

"hipi ngisv ccsilol lc lp ld ld Ii ships fh .0 si ps (I WI4 II o a bout 180 i:!j!t(--

onh. hopc ofkccping Ili- law of nc It)-,, dm1 111(1 A1111 ooc),1io 55 ' pat ol ralth b tf 1 ta

lal~~~c illcrcascCO illI. Shp lil' 011l I II(.h O C CIl III.V F JCS

Of iic 80,00gosslomo'shppi~g ostIllo l~l .sipsIlll (w ld c sarc I'l. c~or dily as til



Chbapter .9

SECOND PERIOD)

NIGHT SURFACED) ATTACKS ON CONVOYS

JULY 1940-MARCH 194]

2.1 I'1-I8AT OFFENSIVE Some iwIalallh-1115iai151itilbi1lCi~ll I

r1  II 'ii ofi liAI I illC L'-lical . wm wlls iiiiikt't WIIstc BlI(ICMiIN ;%itS MlSt' Miid ii0lllt (A Iiltt Sallic
;l I Ii llijitI( I hlilt.i ll unIcvill\ lal( lie,. -1he GtI- ittctltods as (t'ii lt U-bollas. prcstilliabIivvly w -k hgp

llt~~~bPSu as 515si;ll0141 I ofl lliIIll I't litiihas dwh It y Ilsie 21,08 Gcinsll ll r us . -i heiripii iciag iiiik

that I I d11 ic 1,1) l boa ts 1(pow1 1111111111 1110 t tt ar 11. INIc(;I c111 tma ys i la ltid o iftIfic l'le ist( by [liejlt

A~i wh111 u II ll dc( I I dr to15'S maIl kll ittC I tist 1111 ill Gc iiia 111Itt HI t s liIst 1( t1 111 11 jl

limillsofi 111 da k ic to lc,;I Ilicii 11 Jl t I t 15 I l~ 1 It~l i Ilm- sc illItt 11 Il t a~ il 'I (1 w idl hil ( 111111'It ilte

Al I it l Alill . 'rifi ic I SI ii oi Ill u stil Iim t al I t-t Il i'l~l141I 191011 ii 51 111 11 I Ii Itll SS 11

oli I Ill(.It\ 111Iw i I 111111 to hllt Illolla~ tll t.\u lt Iis 11( with~ tlvl 200,00 11111i 111 ton of sit ppi ng Iteii ngI s tit nk1111
III11111 Ii 1115 11(11 I551t S': t I ll t hll i 111111 (:.1 11 li't (11111 I ill (.111o th s I(X I1,1% 55J loilt c mi ddl of11 Jill\)) ,1

UI mll has115 Ilc aki ag of high I.111 l puS t :,dS 1.5111d ' malii Ilili os l 11111 111. It 11115iI Illc W eI. 1111 A 1)11 1 11155,

SI H bil andl 111' i cloll'111111 Im'-g o ll 111 ii (Iiijf i I lidgbVWCI IllC lilt 55 Ii 55111111 01 S (tIl t I~ !A' it01t iIi

andit 111'oItiltlc Im I ll( I cst-Itl IC i Vtills m li i ii i'lgitil. ill nihtd o-ut ' 14) li( Ii FMl'511'I-l of BI i'li lit 01VNS ;00,11 ittOWtli

il" 1 e Il(pI.d b c% o l( 1ovs m yl l no l fF ilid lcI-o l otn u ils ill.

U-Im ( (IpIIi~N, llc U-b alýill 11111 1 10, Illil Irc of~ li it\to (t(-NoiIlm csil 1 Ap i-m liI
Ilc (- ci l i___v ofa___i g Itnhl___t.._Ilc l( _a k I'l s w iv__wi'



11'-I1OAT OFFENSIV'E 9

01-tot. iW Il ItSSU 'ItiW lli tI% IlkI. : 11111b l of 1111 IIIlt atlitli Slofi.t iglt Hilt t11( I XIjItI ,11IlillItI II oVi'il\ i~ll ;~k iltll T G

li11111 sti tilki~ .1h1 si x 'It ' ll tI ' Illu tlis Ila tt 1111115 of 1111im lilt,1 1 m i~l S ~lit' i y o & ll- sot' these

t'tttitt,111 high 'I op:11 it l efi 11111Ie iI (or11 Oubl) tittlit lt tsti al'll Ili (ilkit it1( (1 d t ilt II

,I 'II I t ili tII I I 1111t ,11 t it1151 'I llt 'too lm lt 'ttf i t- 111 ('II I h. ill tý I-olit l os If 51

adI itt t II to Ildl ill If It c (t ll c \ itscs ItI I!--tI I t(111'. i ital o(t II I lt gi n -Ftys 1,1.IlgiII (1111 us ell 1 1, i lt .llic)g Ity
t-il I 1 a 11 o liII\a 111 1 I ; 11 t 0 Ig ti IIIlis s lift ' t tal, for ( tita t I I il) bc mad t Il hol (S lt~ 11111 lIttll addition; IliJl-ca

It it Iip 11 IIil f 0 I IIc It'll o i[ oil I t!ilo was1 stink cifrl Ž5111 i 111 mi Ito cj I ~ I.I ) al ttl Io o tIc r II 11 IIIt 1111

it~tll iiic 1111'i llSr IThs. 111115 Ih 1(111 l' ilt t- li IllI slii radm.ftl1,1 1(1 Ittd w litd cnaiiiti Ilmittll I I ttl Usbia s

It 11M olilHd l (1ill.;1 a1111 IIld asI P l oi Ih silIme ( llt i hl tI lll idc k11(1 il til d11 'ista ,'icc 'l

an i ct- - - - - - - - - -n , IIt"(.' I-(c ha sil- p s11t5'coc oudS'I': 1-cfo -,v

Illxtt' 1111' :- lia li'lt lpiatIilil (tlil it(l~tlt itt rilti 1111111 Rvi I It I iti iS' 1 91 0 ('.i'iti lilt I ill It tI if(lll l illc rlot -a

W I it Fl ,l*Iglill itt itt idulkt t ;ill i stA1(15 IN la.: spillor asj (cl owlt s~lI ill il"fu shp il n ed y.N v m

I%%.() ,-boms \ollld I)(. im kcd il IlI ElfU-k D S )iIC b I -%sA s Im e \lc v tra la k i

Ilis.i fIc(o m i1cu a w i~\vlsc. h o l ) i cl ld R ld aiw i eec n

for v~m irI I 71. ý\Ili Itlos 12 ship to (x%, sdul d to Ila e iill( ld Se erc thilag on bot
C-bo l.ýill ilcnig t il ( lobr . -b als Ill dic .b scs



I ~ 10 NI(.iiT SUlRIFACL1) ATT'ACKS ON CO)NVOYS

IuNol Ilcp it w Id oi4 h I4 i cat4( lied4 4ItI 4 I 4(111444114511414 sa l l i( 141w s1lio(I :1(1 flo iff I f I)(- U-bo

ill I)c( cmix41 . hi \%11 .isdi44411i'(o 4) 141kc ow4 441 lli~pj ol 1 01 h 111, slinkalig '4m1 ship. .- \l . illils, 5114: 1111111

s1441 I)o Ilic I4ls:1 lu411I (,\hIIli 1111 111c: ( -I toIII(444 c 4 -i 1444 loll14(4 1) vt lc(1 tl4'i1vo , 41cpol in4g its pos1iliolf.

11).C[. IIIl shl m pcI 11 cd I (II 144 Ill 44 ic 444 ).'I I III' 44 ow I Ici. ! ml'4 44 (1 41 ('4- ck Idulik oI c l c fol a4 14:1(141.1 411

I l14I4c4.1f1 ol m. c ; 1m) o uld l, 4-, ( 414c a c lp l I15 Ic44(. Illii4: 414444 le " Im . rol3. fIllso
44g (1.. 44,144., oil fit. -------

11;~ g1\ .(5. jc i Ill( 144liI 1;141 ( It il il-ii (li 444i of14 sh p ll-ls %44 fF b w tv i II wd c .l

pig__ui" si l llc i l \(tI W .N t ;i td i lIclsu loo ln 4)414II'41.) 3 s hipso 1454:4-

41. ''2 4 'hill ni m %45 sill 1') 1141 sklif Ili,1iI'i lpflil' (,IfI I

o lI 1'1141 col ioti Ill i4:F 11141 (Isi 4 -lId [_ I h sill ! II a 4l~ il mos II i. ill C.m 1144!ils ''4 - 4 '44 '' li [m4 [its1'd i'-b111 11.1

l(1i 14 44111 141I 11114 14 444Illl (4'i% 111110- 1-i15fI hi 1114t h p w Ow It ta l a 411111io of 14 lilt-4)l ( n :n i (c I nigh '-I i m-ks1 upon1

I1(i 44'4.d m hol 412. N III of Ow1411414 lost1 Ills ill,1 ', 41- in ill) A 441!. l n fshp i , oibyU b a

44'S 10 .k l lo ll, -\(I 411o4il 45 l0 .1 ' C ll lil441 ll44I I4 'UhlI M\ (4114 ~ il llld (11-ii

to ll(- mot l-ft ca -41 4144144 of414445 pi( kil- Ilff w4 000I 444s (ol-AI(( ~ w m l idc I cSS ll

14 Ili I lo il of 44 Ic m l\ I 14 I 4 (1 1. I \ ili~ ;l4 ( )I II ,) 4 4 Al 4  s''ilm pt I im (jl 11441 t 4 ýlc4 iI
4(4411 iol of4 Ill 1, ill'444 I* 114'm : I \ -i lk411 w 4444 ;m 44 Ilioll I'141 ((]I'll ) (.(II 1 ) (11, 1k al Illl"S m'ilsid1f

if44f i' l ig 111 44 l' a ii l4 ~ 14 14.441 (Ill 414 4;~ l~ I (Iii ' 114 41; 4 4141 1 41:11 v n libv of4 4U5 144l a;(l sc4 jll\'

7 h imi m -*4,4 11414444 of i i44114i 41411441 k441 ) 41141 14 \1;11(1 ],,) 1411 \ 41 44 414144 444444 4111414 gka.a - l4141 11C4.

Ow kwl'l4 of1 g4.44114 c'141 14' II 14 414444 (*I)1;lit( 1 .11144 . I14 11 114 (.I, (I1 v i ici 21( I;l.41f ll-g l~i' l 0 4(4 c -rii is.i4444 444 Ihi

sI 1441(4(14 :111d 11 p i , I' -. 411( pm mk. 111 )44 I.[\,14 4 Id 41.41 4. 1[ 6 ai f" lcpull cýa

\\oil ]).I( 44 1411;vI, k(ii 44 lI11 14 4. '444ilc ].,I hol41141 I'l 444. d 14 4f14(Ii. 441 wit . T his41)4 C4., I 44 h ll 4

%1 '141 11 Iu IIIJ 414414g il -gro l f 44 m C ('41 Il.4 111 ( Sf11 t %\Il% 44( ' scf4j 5 I\ (f.w Is lIc b\4 lu (hf S111 o) Gc)(1 8.liy

% dc 114(: ( a ~t1 4(m1l liis 1 444( Owg (5l) 'lI 4114 4  4414i I h mI(. 14.4. II i. ki v IsN inci,'4 1. awl,1 S 44 14cpkc) 41. tc iop lilt(-(-

t14sll.(4()Il;[ I Ow144: ( 411 4 Ils 44( 1 414-lI 144ii 1~ 1144141 II I 4444 j 1.14 f 5lI s)'4 4l) ill it- 11414of I(44414 44444lgk 4f4, _ __

1)1.414 441 o)14 44,1 II, ((441 si N s I,411 ;m m1k. I114 I It iii 1o~ th114 '14(4 .00014 ~l 1 0404 iý.i o4 shi pp44: 14 105. hI(1 is

or14 14411( 415~il n.4 ill-'A iII j if (111 k. 4 ii 11 4(Iill 4 IJlicl ofIfll 51 114 144 '4( 1 444wa (lit,1 1):14'l o bc lost

k4 1'l-1444044 44 ll' ll 14. I i') als i~ 141' 4441441 11(1 1114 44 t h44 i s 415141 ;i u oill 44'ko 0HII 2931 414o 14 141

Coop-1;~i' bul~tiil ;lmi~l. :lld Not smi oil. s ip hojk ah r m dil"Il oi



CO(IINTERINIVIASUiIES TO Ti~ll' Il-110AT 11

prisoners1 u (ill lillin U -loimii sun shs31 1k 2.ltIIitiil 22 COIJNTERA EAStIRES TO TH-E

11111 i lU 1l l.'0 3illil(A LIi iik' %%UIC iI1ittu OIL ('-If,

11(1) hii~i1111IV P IIC) BcI1'S I~l ('nIIICI II I\ iuIdI 'i II LOLi- 2.-t-. Conoy, i s s~l~3 5 I-~l

U-100li (ioiiL pki andl U15 99i 1)251) Nli- -iii %%ciut b-O)). 'lut highl pci ciltk5 Of hii tsr III ilo illt b\i .SupI3ILIv

clLinkasaic.ILIIsidiill p t i(I. ()Li~t Como\ I)1) IN 12 W~([it il Inigh ail m ksi (-111 w i ti iieucssit \ilt (iiviwiIL 1 93 1 01tl

ilt whiiil tiiIiw shis I\l UNSI n -. 0 i lo-pU (.( ln wa lo illiili:Iisi [Il- ilistLL~ wliu ll oi f L-oaillig vlmi. hi:.i

(:LlikovI \\.Ill( 3Iitlhad )LtS3Ii I rc~ ilit 141 ) 1i~I-L t 9ll ()l the il .1 11 3olii 60l ;Ild tothi all Ll 1 0001 Lii ds A3 hei iLdk23

If( \rjltl of May&s I i II sf~jj ig LI t~Silt L I~i. Law1113 Ihc Sil:ji~- tlt IiiI~I 1

I Ii lv1511li n l Ind ditii d At3 013 7 ol th i i i j INI31 Sl 1001- \Ir~ it 511 tc~llhv 13 1 110 L i liI Iiil cIX I LI

I NI blaijt- licd 'IX lij( I I IIiii3' an hi ac 3kc 51135 33 iLli3) Ii., ii ilc(13(3 & 31inic Iii~ to~II ) I13 Jl

* IX I L dlalL Lii LI 1 llicci IL1iti I h ii 1c t-dimi) il 111 iiih 600 i 33 5(1 0 in Lim II Iot(H(i ill agi ii i aii I 311)5 I

wccI i e o I1 IIM S 3133313 ajitMS lil/c '1 WI hIII IM' / ''1A I'" SS~IICI" Li ~ I'ltO

Avlidii had3) til~lS111 m ilsik3)IL dl~tliL i5c b i3 153c dcI~iil ;]ii~ll LiAIolu PHO~33LI)(li Ihcc oi)w r s lII Iii litil. p sit

thl gi ngl haIl (1L illaS~iI 1551 c i iL llo cmi ls I ci' 33 ).II 1 pi l Ioi d wl 3.1 L Atil" ati :I gm13355 111111 31 .l1 StLoi I the

p;ILiog t iiiii I )1 i III L ii lI XIlohiI it al igll uc .I liiI I33 33uk J1. 3 Im m 133 1 IlLf ic I lit IIli ii tc l itiii ofa ita S t heyI

1211 n d 'S .0(11 gpr~Iolt 133115 II (iL Ii IL 00 l ;it ( IN1 %,( I k. i~ilm (I[I( lidtoi p I (ici d t otll Al Lili from h Ilc (LI shis.

Iwa alt 51.31-00 Ia su scurL i ll (i N sighi' o I I~i ii IL( (ilt liii ;IllI 1( I 0 il-Ilc ;11 II I il L131 ill ILL(' (1, fitl i( IM SIIi II

lul) andI al~l~ limc 313311 I [. I'S Va ~ lllor S hcII c S wl o %\INi Stol illu i huial Illi(- ;il ~ i~l ii u3113 ilic -b a ((iILS ii 150.

calilp1311 itlid l~i i It)1hu 1311ci IIlI i i %-31 - t ot f Ioii- l111 I lcoit I oil ýl I w 1/33 l III1). i Iolc Il I Io s l-ibiin. II~

NIiiii ILLL IN II ~- 01 13131iit 33 ~tS '11133 SIL t 111 et Lio IIIOH isli I tL 1 11133 1 OW Ili

ltl t lit 3it -I %\as olsid lu133 olit~ i 13131 ;Ih)I~ aliLtl I3 iltL3im 3i I Il. ~ I 1% f it 1 La ;)vp il iiu uvl I NIl(SS :I mv ;1)5 1 il-t

11)1 O - l l (11 (I3 il h ld i .l l~ liW I( 1, 11:3-ii 11 1 33i o.i\ 3131) )in I m iluNI I ()i ll i3 illu of di li o teill i (l )I ( I,

;i 1( (1N kIIH Ii. \o I -I

waN hm i ulld Nloill\ all l\%lld ý, lh k cls Imi I loj( lo!] A loll : Iw[ h il f '%% cpilpX\ li(It \;I



NIGirr SURFACE.111 ATTACKS ON CONVOYS

011-cal, clielm ;ill- and orhcc (lah acliilN Aso hild Duspitc (Ilesu high losscý; ill mllvovs, Illc diancus

(licit clicos ()It Ilicsc coir.ovs. ol' 1wing stink bv ;I I '-Iloai still 'iighur lot- indc-

I lic first I I X tollvo\ lo b( loulcd al-olind (fit. pcildclilk rolitcd diijis. Compillabic ;igtinisavc avail-

Ilorill of Filgland ill Ill]\. 1910 madu iý abic I-ol shippill- Imssing through flic Nol-0mcsicril

widl Ille loml aill isubillarinc cs(ori ill about W, w,,-st Apploadles doring Illr 6-111ollill period liolli Sep-

Slow (omo\S to infludc ships belivecil wildwr H gli FcbIluiry HM . About 90 per

illAtil"tist to;iNsellibic (cot 01' OW t0fill 10.YNCS 10 11-boallS MC11ITC(I ill (1131

Nma Scot i:i. and wcrc dcsiglulwd SC. 'I'll i% ;iltll. 01, !Ill, 1180 ship% sililing through This al-ca

r(dtl(cd illc IIX (omm,,loil i1boill ilionillk ill muko%, ilbotil 29 sunk tilowlily by

E51 -,hips. Thi- HN uoii--ý, ()It a .;-(hy (y(Ic. 1 ;-boals I-or a fom jaw of iihotil. 21/,, p_-r ((-lit. 01 the

while 111c SC wc1c oil ill) 8-dil \dv. In I)c- _10 indupcildclilk loulcd ships %;Iilil)g 111jough illis

icillhci, S\dIIc\ 1\;Is A);m(follcd as a collim ils"culbiv an-it about ill)-cc welc sollk IllolliAlIx Ili,

pol I, I)III the SC (ollvo%,, wcIc to colilimic to s;1il U-boals lot a loss liticol almot. I pur (( it. Ili makijig

li"ju HaM. jdX. illis (omparison, mic shotif(I keup ill mijid ilmi tliv

fit oldcl 1() cx1cull illc amisilbinal ill(, esmil Ill]- ships saililig illdcpcollvilliv wclc gcllcrilllý capable
dw) %%c-NI, illc (omm ilm Ivals wcrc lcilgilluncd, Ivilll of Inaking a specd of ill 1c;Isl 13 kilols, 11111ch higher
ll\ (olno-'s S;1ilillg it! al"(1n:11c 6- and J-da\ illicl thall the a\cIa"c sprud \1.11i(li %Ilips sailing ill (oil-

'lk, whilc dw SC mmo\" s;lik-d ill 10-(I;I\ ii)(civals, \os xv(.Ic cipalAc of makilig. Thizs 111calls Illat if all
hi addi(ioll. Lodl Fwc, ill Illc lloillwill pall of Slot- shipping had sailcd illdcpcildcoth the loss rille
laild, ;Is an pol-I'lol ,hip"oll Ille wolild prokiblN ha\c lu.-co nituh higlier lliall Illc
(,:Is[ (0;INI of F.Ilgkilld. and (4,illoi.Cli, MIMMT ;I, ;LHii- -1 Ill.) ((-Ill vxp(,-).iu!I(cd 1), [!Ili svlc(I "roup of ships
slibiluirilic rmolk wvw ;11,1(. 1" IMIld (lielc an d of)', I - !11:11 silik-d illdclwildclilly.
mc ill] 111c) wu"I.

11 I'CIP'll'o V H) 11. 1 WO I I X (01MAS lollit'd oo 2.2.2 Aircraft
;I somh( I it (oiwýc ]oil( lica\% air :ma( ks n-sullrd ill

1hric (oll\o\N brill', Iciollicd to Oic Alol ill. I-ollowilig 11111 ing 1114. sumild p-riod, ilull(ascd tim, mv, bcilýg

N11 ;111;1( k 1)% :1 NUIAW ( lilid( I cilid illc "it'll1ill'. of lxý-o 111M )c of ;Iil(liill as N M ill)[Cr to I' boals. T hough

1j;.I11c(Illkul,; ill III(. A lklilli('. it %\aSdc(id(d 11111(ling floill m am lim ;1illiolls fill- allirk!lhm a! illc

(!()w haill(ý1lip.(okul. Io all 11.11ifax (olmmi., opeiNtiollN, Ilic ailphlic poýNcs"cs ob\ iollsadvalliagcs

I hi, 11m:11 of Am) Icd it) ilw dimoll- dullic(I to solh(c lall (e ...... spcud. chu:11mess, lillge

C. if Ilw liclimith lw(liollol H\ ](',(I ol \kiunl, illd ccollolln of pcisollilcl and Illit-

%hlp, lollwil 111(1( p m ll-olh Io Ilic lkilila.\ 1(ýIicl)_ A ("boal oil Illcm illit(c (all le'-fV oll 111(.11 it(.[

;1"clill , k. ,lic %\ill idillom (urmioly Nig"Ill dil ýAlip

filil'ish lom m s %%-vic-illoth Irlplul hil illiliII!, 111ii, ism-c!]. llo\%CkCI*,slI-(-nItll alwlws

sc(ofid lwriod 111:111 ill 1lIc!plcýioLlp('.Iiod, 1,11c litilli- k"Cl) ;t 6 "'ilitill lookout agltiiii 1w itig %it Iri), ;,(ý(j 1)\';,

Ili-) of shipi mllkoicd ]Ivol.11111N. ill(lo.;Iscil to ahotil oul of 111(-(jouds,

21; (d Ili( ( 1wing ,ijnk mimilik bý Ili all alicillp( 14) illlplo\c Ilic IcIllalil\ of ;Iimak
(13 ill im movi,, ill illics(olicd (.()I]- im aA S, Colillilitild Lli('d llilig 11;1\;Il

;Illd 10 :1 hi, m,;lllt thilt the tolill fllir"cs modified lot air tisc. Stilldc1hilid airýnlll
);ill! 7-',oatN\a, ;Ibolll 0J pci ccill. Inow Illitil slall"'d boill dcpIh dlalgcs and hollihs ill

ifilul. lim(-'ashigh a,, ill dic ca] li( r pul iod, jilik P) M, Fit(- film of I his 11cw wuapoll (;tilw
%I'll covcl , I lie I IX alid SC follmki, ýaililig a(iois on 'U."usl 16 whc[I it (.,-hoill was sc\uruh (Llillagcd its

dir A11:111lic to F1111(dmid wcIv w1uh lundcr hil than a 1-cmili of it (Icp(li-thargc ;ttlluk, A 1)(1, Sondc1land
oilicl. (oIl\o\i,. ()I dic :,60 Shipii s;1ifilIg liloll(111% ill plam., (allýillg two depill ulmrgcs aild lour 250-
Ilirsc(omms (oilk l0PcI CcIll of Ilic lotal (ommcd polind all I islihilial illu bombs, (list dropix(I a silildr

Amill I I ihip, -,,,civ smik mowlik h\ dcpIlI CJNWILýC SCt 10 ('NI)10(1(,' ;1( ;1 (ICI)t 11 of 1()() f'C'et

(o%(-l ý')O pul (clit of Illc lotill Joscs of (oil_ abotil 20 %ards alicad of Ili(- (otinhig oI' Ill(.
\o\rd 'hippilig). A I](, loss till(' to U-boals oil thusc U-boal. I'llc U-boal Ivas forccd to Ille
xilaf mllvms was aholli I pcI cvIll, Iliole 111all five slillil(c alid two illilittics ]mcr dic sucolict (1cpIll
I illic's ;Is hidl as lot- Al (oil vovs. (harge, sct lot 150 IM , Was dl-oppcd ;lbom 20 Icci

CONFIDEATIAL



;illuo1 of 111 olu n liIng towcr. 'Illei oiw s 1ai sth llie of sighItiiigs loade itonlil dlv p~

hlown l (he l tit' a ;1u11(1 %%a t; iOw obsctvuI to sink to :ioiji 1I I a d it atutacks to aliji S. lI'iii (I((lait

"sidewim. 01 )nlhc third aitauk he sti bkol lour Itomhst ilt h IIlIeFIIC of sight i!Sp, diespitie the joejesfti

of deptII (IMI egeS, SICepS WCIC iouuHItedIMeL' tkeui (o ":II~gu:ol mud! oif Ilic Ilviog. A^gaiii,ablotit II)c ccer

Itttlt C1.itN ftleitLa k mpo e , w

halle. 22,3 Scientific and Technic a]

00.lo 1t 4 figlo ii f .l toOwamof Se tof e Co sa oweI.;fk vath1 ; '1011 titil-itig tLhit l(ietot
(C:uiigald I old lo*( Fleet .\it AlIll. Ilitis st-s Stippowd on timpt Ovirtg A\sli4 sets withI ooc of dwthe iet goal-s

ito be spc ;IIN v mbl- l ot cw iti I -Iloti ls otii I d i g gvil.t \I V I e Iccl pm li ofgie ;1t( tt(I( a l d~p itt termlj-

Stilmc l Ilghlalld it as lopc 11,11 hiswoud ilg g :(l crvlit i i pr ig h ieielt(-v wa-a i tliiecttott

male ith possibeto opurtoll Amh sI pit litdi lout ton-lt (tiltdiog [I l/hand ttici oldie end ofe 1-l).tlire wet-

Noý ~vot w rk.It as ilm omndr top l~ohtl ht- I I(. tllh useatie wlag des pitoltdotttilfc patten the COihanI.'

wo!i- sl i !o I liolnbii v I.1d, lhk- k am 1cL g elctlIi toftIihe unkt ow tii cti-or tf

bit sii~old ill S Iii itt to IOit iol tt :I;tm~o totiOW kii)( SI~lil d-C0 MC L( ILl~ I thiat ittakiti

Il liii awti 1- wa I ttttstitsi%(:itt o, htdi tigh rcllcj)(11 - drit Ih poiit

Ass lut-it:Iooii , ooil itt l Ilitpi o iii I lie itolito fof -itti [ipt Djt of Itowalid-t icci o 19t~ b t siseli .lcl- t

Sm~~~~~~ll of~~~)is I~ pait .;(i~ Ii Fuiwtt Hill II, ittoit :ud cq u Ie I ll ( 1 )1 b s s hliot(Ie st-itolts

hadm~~~~~ingi UIoa thtlli Ill Illiji plsasm MtIN hat NIt itC,

II( )tsoi t~l ;I*t. it I iho look glua1 (;ii I III-~i priipi oif IIF/(1 wa 4551 (04 s t h l at I S. lie l Set a~t tionii)

[( 4 ( tilt Io h1(1 121)11 lo t i h %4 p o m i n lo . i l tt Iitit hi tt ( ou1 e t o is ctltt t4 I e C It i glt- 1 10ili o f a m il tl e t toit m a i t~

mlit 4( Jla oT wud i , 11 ;t) lmii dkia 111 It lit (. lh :1k 91;1 hoi(ti t t1 45 1 ii is 111,1) lI 01it w it h itit W id 11a I p ill~t

livi\. tot es ititi, oil ;iI Smllat ofltl the los pmitlu, ofiltjs pet- od W os tbt c ittlo ititj"t lofl sobtr sllsott(

Ilm ikI f -,olý k~\(1 ll 11cu . om :ONF Ih EN slliomAI.ccili .il ilsyll ,U b a'

!;I~ ]c to du m"Iili ai ~ l.hi il-w of 'll it pio ilill.lfo ckc .;i Ilore f II-/DF hor stIti lis



I1((ll N Ii p.';and ; rl i t Ilh .I I' da; wolI..ud o.o Ih I a It'Il - (IVigi , 1-pe 290() '(VS ill (1) (Il.l~io ( Mid41( Wait to
iik ( '11411 t 111lil il sf104 I 014 pokc of 1 %cm Iigh-l c- 1I)II( vphcc ) T 8

11411 oil) 11jt-71s. likt- ;II 1 -1)1()j ()It 14,11( j ll f ia 'lit (-( ho~(14 2 Sinking of LU -boats

h u .111114 s7l' ( (It 1111 11147 t alml~ 14 l cll lldli. t','io 1 of ' S11411. C l (l~i1g11'((0111 2 l~ltICkII 10 a 11101Ah ef he 28v

.141..1 ititIr' Slop gap. 1. 1i Iit4 ;81111 w411 k114( I (II. a(11 i~hol e id0 1 sinking- 47Ih()ills during' th ins

5I014ol, 411;11' wo l iitk01 I.\l 'c h ua\ (ship igi kloIV:ls md- peiod. mak~l~inIg about 250 latuik i month.w1 01'es thel 23,

'lIk m i (Ill-u had1-Il~i1 mad ~ij la i, l!c I lll 250M. I w i-% Ila~ l it I)4474111 I; 1454 SuhlIi (I(' Ii~llek 15 14 ot 14hmo 7475

Ni .% of .\ ;I hu'. op (11 1).1 '11 lu 1(111 Nt I;I a I (1 1111)11 cd I I I 1d - SIl loP 11 i li Ila t' Ic11s11 Ill (111N 111( I(114 I1171 11111O44714 c ry n hi

ý1(10\ s Mh1 t o-u h Ig km111 1\it '11flleol( 1147gi kiiowa 1 I,,u pein d 111 pI Il'loll~cin (Josc(t ill rlian bualses and1'I~ l144

4( ladilk'11 d al 1414 1111 sIll '' [4 11(1 11 1,pc 1111 . ((I'l((1 f i- 4ill D o1 111. ib igl 11'II1141,11 II 14 1 17i1'7'A

ling.411' (14 Ifir, III ý oi l Ilp w(11 "lame (1.111' Io uo I 44 IIl fill-4 ( I)S (s 414 al to1(1 II .( 111 l ;111(1 4)))) th i bases 11(11

blsl) 19 10 al47 b% .\1141Il 1111 if 4( (111' Ii(II ad II4I (11d1 on I]1 s 1411111ke. 'II ('41147147\ C ]boi Iilllc c piobably41'l su 1kas1i



SU1RVEY OF RESUTLTS 1

iItt IIitis pciii a't ~ s. t I Ic it I wl ttittt I ý-li t: lIIt- tit Id i-i I t pl t'i -it- o sh ppin itsc doc itisi-ti %itti 1;1 ci (Ii all titliiil l tip it)

titalle . it Itc Iu (;lIla sI o l tc % o aii 1ii liii 87tt- !,los's -on (2 u l i(c tttt and I io ittitic itt CI Iii

Fitgla d c (.1co Ilu m l t l c ci ~ ti.ll ; i t, 5 I 'A i( I t sc tol 6ltlI jit, i s l ls-lt t: ii pti- tiol .

-uol ofis tut ISi iii' lit tiltw iT iii%% oIm-o g osc m.t m ililtirol St it iiiil s ol-:t l~td

CAMton i sli (tIhigi ) GcIII iS t i hi d - iaI l iu t 51 mcii pI t1 t Iit ll lit. I(li-stll ilist tit ti tiit it(C i lit III

til tl l it% d ic istil li iiitt!% t itul it abI 14) sit dI iIla (it iolts ( a t oi n Itiit tl~c l (liii nil Ii Ba icoi I ilwtihl lit -

I -ittt iad Scti t iti l Int I ht e -( I s It ils il 2I .ti ttt oif I t I ll t 1\ :1 tc illI lg tilt, to loit I I( lit i ii -i tilt hisi" ittiti. ( ItI hc itttd

I lo\(. cl, IIt(. ha lo t IlilIN o Ilcit mid Ill m ofIlls p rio .0 o In lah c~e lic ll w s ile llc ea1



Chapter 3

THIIRD) PERIOD)

I- START OF WOLF PACKS; END-TO-END ESCORT OF CONVOYS

APRIL 1941--DECEMBER 1941

3. liBOA O F N I EIcAzrsA c l( u ic-15p i- (t in)5 the
1

T 9 it Lit (d t ( ,itt.ill i ttitii- G it l a hitS I at (oll I ii I li . toii' lxit l t sh ip p i tng t I it los es f )io l i jilt (a u es

:iiil X iti (I i l tjl, t it In iltt I Itt i Nt(II t i h i tlu ii f ig irilit i lot~el til Inctigl nin injulw r

atiii ic il il( % aun i it t k tiiXt iiill itac ho u ab u 'I li his wiax I s du i tai xih i-to Ie ll ii% Sippsr ing lii-c toix

Is. tinil itt t 91 1it abt ou. t-i 36t ill, is.. m 19t 1 Ahc ijutil aIlt abou 29 ,0 ols to

stutk iti Icall iuc s of [IX.a 121(l( It dur-iltii thisth irdt tItsllcs Wlose ( Illet-) tittlti illil uith III atig all in ( n

p',I iod~il wcIsesl ii (-Itinttgl jtIw-eIltttte iitiue its( fw11p~ al~, o(to ,vid ship c Ia liai5 00( guiss [o ndeu Ctik

1 -toik I olttot-x et -. Atut ulti ( ~ eittfde n- tts .- \ielt. o- liet- it haintl was olit ilt iX I 1b tis steituk

tigi sNk h11.i- Itt11 it l (-tiltSIX it Amh pu-la~ titt 19 1 shipsonm i ii i c X ll Iltt glt ss th~ 1111lun i Engladtht t oI.-Ii

til-) uv th 1v ditn ige sunk ix' 1-boats in A lur i Ica stn in t n Iitil es uj I o('. ie l I t1dci to n itie fI ioWI tot abtC itli

ait, doe On. nu-!o of(N hALa~~ i lutla ~ og~uc fcc(r teep~igu a non



tl-]IOA'r OFFENSIVE, 17

at Iion was Ilakcni t) dIs-ti aill slip~pirig bror Ittc tl'iiroycis. n siot' altt) ;id It oncictelts. lhis witis

Iii''itst'lo A\tt;l, cmcep( lwtsc shitpls which 11111t of ilttootplshted 1), taking ilic risk tof sijipiltg lilt'('-

titt'i'55iI pa5 I i I llotSSlo .Aac s( rsIo w,0 1( m m ihn ( liaai

.\ltttks tffilt '. dc (0115055ll (onljijt' jo il~cii as (.;Is rcjlt Iollaw. n o l~e 1
,)Il ao it 2 pc). tttuli lto O stijmting sutnk by~ i-st alot t:t:tst-tllbet whiie I llc utitt't SultW'eilt, I loss

Mitt 2(0 jtaled Ctitiixtý- IX 12 lt l :1liolil I 1" es I his st't'Iidi 10t tuIi Litt' t It-ttttOf ilMiSiolst (ii EII2IiIId

1oititti. ligiti Ships W(.-tt stttk bltittt Ilii' ciintvty was Stfirlt C tali to lhl) sin tile LtItinlgilo ic li-boatIs.

hioul~c 10 disperse. I hisamIl~tk Itirtt(Id ili Iditiijtiti of Ill atbilittit, (o'I-ltttat ailt-Itlil ss't'c tlis-t-ted to lIlt

(Ol11AtI tietttttllttli sot I- F~se rt l aniittid itihati osill shtippling bis air'rati

itIllildr fct ti 'tls NOwith ttlvto\ tlllts bt- ai-t-t)ed ilil il The mrage liltilliber ol. li-hitlls all scamll ttltloict

;I(olttttlisltiel bit ltioilitt csetil tltS'cs ill St. jititll's. lgrtis ton11 wilt' sun1k itt tutu Al lose tttitli~s. Ihis

Ntvidouitltt' I i ;old' li -I ilt-ti Ia ill' ,I wv It o ittii' d t I 1 til ha tt ~t I i til iiag Ulhii i ;is \t I t ii l~l t') A .itla ii

holt ti ilt- w altt5tt Old tilt ' a 5 tIt.lg tittt Ii i \ It( lit'a wasititiIttilts ii m thanttt SI ilt1 Ilo b itits itluil) i Itt.)w

C litt dt'ttI n itt v iottpc; :ItIc soi l It ic i , t I t I i ; I lt I I-c 111 - ),ilt, hI iili tills - I b THl ('J(i li c ti ilt I' s Illc I M l Itll ;ltt lt --

,itt ;~ 111 11 c I t siitIbIC dL1it'CI l t .151 i tOi lt.I JI' iitltl i Xi' ls Is itttil t Is iit tti i iit ii tlt tt- - -

:lo ;it hi ps to ilt' d C 'll os as l'lbla usl( wet-c siik sit ' c lid o Itti Sitilil' t Ih ito w aiwi7t ., it: iis, o

M av liii- ;111 iti 1, ;tl Iý I 1 nm) w itit s ttc a Ic I-i ittlik dc-i , filts lil I 1111 atl ;11 iit( ;I ii iilig f's btti it 5(111 lid t I 11)

%ltiiopiI Illt it 0wa- (c~i't (is-c bit I It-illtidd It-orsi' I towito Rtibitiitn, cicp io'i Iig h U~s-boat tlii aod i'iitc\ drltl-

umol Iic mo\ AlHit A~v I'ol CO i Ni iII) e SolilAI.wfl Ii ,hasfudn -it

lon cld mi ,v o) c~t, Ac~ H Itil a l .I(. INbc Im K ll v il ll~(II 11liIl \ ;l~ i fnk M 0,I



START OF WOLF P'AC.KS; ENI)2UO.1:M OF CONVOYS

44

__ q.

_ Al

'Heir ~ ~ \1 M~I iI Vi IV .aldi I,, ItiIit ý.I 2I t,,i S \,gut 2~¶7. 1911I \6w~i ir ti;inii w c it-is(tt icd

d ;ilt t I l ItILI IhI\ocit. \Iiv(1 ;~ l i lt i XlIý 11(IN L till ii I ]ii Ii iiai 55(1 Ili mit h of9Vi it (Sit Ild l oii j g 'i I ,I It S(ii

Ill I itiatlt'itlttti I g it i %i : i ix t 2250 i ;111t dwit SL t, lelisc l ;m a ks 'I ltticI So i't( ilttto 3(O 1,111)0S gros

Ytitpiig405'' Iit~' iIU14. it sips ii all .imai-t Nps;Ikidtigcm ttodwUx -liiuujiutis-, ia- a

IittiiihI,) xttik ltlog B titli'tS \;I\% I his ti v-l is i l iti i'1%1 I 5t'tiscl Sitl' %i cwhiiii' tI'llc sii tui tltl ast thol Otis. ifi

ii ilt iilt-tttt c01 llit' c~ ae t Il Itxiillt' etii(-\ teil (]- fls 11 Stpteiuilwi 19 11 iiSLL ilictle Iit th k'iter about 35



I I-BIOAT OFFFr-:NNIVE1

po~iI4iml~llt if it Iollvov- Ierfe itatk IId life e.1)4111 (olle (Z115eiedi lighily oy Calaidiois). NO Ships AV()-(
C'4(iaed, uniioii ished. hel jlinm e 11111111 riih, of ti oyis. :.Illok -wilhinl 100) miles front Coaxstal (jollinalod him-:'.
1(40.4114 about( 0144 414'41)X(im and)4 tllr('(' 4r 141( (of-- I Ilis I(14,(1l 11)1) 1'h 11-Iloats were loing for-ccd vxel'

\elw4Ž, altlIouh Igilae 1(w11'4 pruvel-e lw Uh b-oals how11 1114lu 11111 ward4114, %Nlh 4on14111111-'I. II(I (11" ' o

i(eli'.of o \ el ive g aj (I ili, to Shaike.(I 1oil l pte i lsifg li ;il I( ks fill ii.41,s I! boais 111- i ftu11 BlI'. of 2

-ole ls 1 of (:asil til (o ol((IIIIIIIC III NO11 ((41 \%.;s1 1)111i ito 11 e1 m. mi11  h5 (I(f oviI(.]] ý 1114 ll f111 0 V-

ai41 l~uked Ol )'.' her 541 ' ~ 11;0 I. IIII igl'114 .- )111(141 illl fuv441)41 htig dow II'gillu opeIrationl ll 4(14l

111441fe~. 41 7 C p11u 14(11mli il44 A I o't il1 11111(1 DIr(4 4 14 1.,. Oji 14 wue . of Nm(:III vI. h' ii Coo'. Os 's(

I)4(li(Io4' 1114 ('CvIbe lli III ( -94 (If I thjl-. o414 \'14'il- U4b4 at 1(11114 was1( 414obal i ll gival( and1(4 11)9 Nuwoll

Ilag 14)11 k illt Him Not1( II hoidin i '. \ 1 i I(111 ISe sigh I -Ow iII14 1 if14 I divi patrol Ihu x dr ik pI(.ad of(4Ow w1) .Aiiho]4

Osd('po-Ih4- 41 (-olni~o((lr4d o1 II1I0411(l(4( s)h10oor114i1141'4 4w OiounI4dIS111I\ilg N1-14 IotkS.
(IfI- ~s'I:14id~i5', Il 1)4l.ii,(ý of W hil of I- andj~i W11+ w; 11 (Ill[ ( 11 )0 .4 In 11( il Iis SllC

l49l1%'. ai('(41i.l (004 ol liii' O11IF A)lalt)md( 1 l4.r s11(11 laOnd and44 folo(;0414O w(. s-i W ild NoI1Si~tihv 3If 71 wsh

11ig 104 d k '- )9 attack o1 il~g 1Ž ('' 1 (1 Sljl44 illlox thu ho-5is (it141( pild(1 41 lio toIl Ž4 , 1 ( t~k i t foo l ; I OWCls(i I

0( 7-1.s lil11fi411 (Ifru. 511dc~ to ! l( d w oil] N o.dwAtl part of151I w hii l l inte fll th re-bo

.\4 (-11)(1' AvaN also I I la (d hy 1)1101(Ž11( il I 414' X might1 ha%01 ( ,4 t~ 1 (11 1 il.ile (oltniol Wl~ il 0.1 (55' 1)1 .. V11111'

of, )(I-IMII'l I r tO)14v, allŽ4 .10(1 1 - '4Im ip4 u)'I' 1'i((14 as 9I1'h (o10fj14(I\ ptob i 12 o 4ioi1  and (i. t(1) ships4 14)114 h
o(lwL usoll ()-IIIX. Al If( . >11'. ;1111(n1141shot down -'~late iii(5 Comm1 (SCl) 51,x 1911. CO44l~itO'I o 7014 Shoips) 4(

As Il4'4 l ad ls ohI))l ~w ilols III(- 4411li .11 14 011 14 44 lCI4U1 4l >O~0'4`1 1 i (' 110-114(.44I5 boo; 10iihraOSS' OF' ONC UMC)(

slink)1 II1114 h% UlIXIX 1 1144w44 U.'. 441 lmoll(4-d o141i I 4 1m-s -I 411.1 Si( (( Nf(44i\ 1.W-14 a114wI 1(11(11111( iwdS

w'l1w1 ").4 )191 1.1119 1 it4 would 11,444 id- pr, 4441(2 5111h k iud )111119 ill 4 l tlO~l sl b1ill Ille SIIlmiICI' u 10)1 )

\II ipi of4 ekc 4j(4I 4HI", 1 . ]I,( , Lol (.It . . . ... Ip4i(Iw V((II wa ki -,.1 f.I)II . u. lo *. I 6g,,II( I . Iv\;INi

4I Iw 11 w, i t ;fi ( ( o I it II II' I Ii and I ( w1(11,- a (-1I4 tI f. Io Ib t1141 ( .41 )1 ( h III-)- of19114 I o)411;1( I� N hut t% (It 114' 4444 mill

Ill IX l I,.1 Ili( 141)4a Il 4% S. I k 1(1 h ld 1)(4(1 H wi4) 1141 I i b )I 1(4 Ill' (I(111 i - I (.1on '4lot- 1 O4 w I4111 1 I )) . I (F 111

11(1)1 1,111 (4)ii'4 II 1 1)11 2 ll I II N 111 ((41 bIt)% ((II of- t ' -h411 4)I I ( 1))'14111 411 14 114 )1111((

1,`M I, lit~c I ' SNa,ý sh ps I, intof f, Sto l II Ow Inu ll~ill. Iw B itih of(-nm .illI~i,\; ha



20ST'ART OF AWOLF P'ACKS; VNI)-!)- ENI OF CONVOYS

as ;illl N Nhe [it 1: lil4) II illct e -"i. t Ilt Niol (I outid (It(.1)) Ii An almhii full~~l 4() 17 "J till (om m a(;ri kc by Ili(,'

Al115 illik. b( )lnol sign11.00(1 14)1 N c 41 iii Shipslil ot l 2700 1' 111)f 22S~l b u this5 l2 Niit-ic 11211 )11 ol5lici (kllfoil. Wll)o

nc545 uc l ilili 11)1ii (It ra 'l 411i ii44111 n I- W aa I Nil (IN piiii4 11111 It 14415, 1 l1N1i11 il .. 12A 4 Im" c,

; ni .lon i 'uht. till11' pir 111k 144111el V111211 (1 lia nd ilg ol . J~ihc 1911 c jic o l i lliik4)A loli ) i1ll (1.6 Ships tin

I I.101 24k tI 5 l Iii) 11 i cacia pai d ;I l lua%1Ii I lli III for iii ( m o 11)1J44 4 l c (XII pcdid 4 21 1.72111 l(ip being.4) l iii I 'lii

Ows scvv' Sh ps as42 i . !\( ll. V 15o l 441 l Na1 I ill, t I l th ill' t I N Ii i fi c14 lu 111141,, 11:.750 I illSS'' 1.2111' N i i'(1.tl i

441 1 11421'iial l viii .i Dun411 lia)14211 dfu mu Si> Ow4211 761 itlilQ (221 N" " Nhi Mell~ iiti'lL 11214 1lt isl 1

la an sc suaiart css~ik Ilfl.'Shl) W .1.00 li . ld2. ik t c~toll i lld O '(o 7)jw

gbOAT' foil Nl iicl Pa IIIt 11 Iini 2111-'dc 14111 ill Iticn ,link.ii (II1112

(cilbur;dtc' Ilcirmia k ol Pu ll fa21r oi D I 1 h Ii tI l NI IN not nlal1 iialls 11 l~(]11 ii \ ll IIc kills li

( c 11127,4 1 211. ( i)a iliii cm ii il t I)41 m 1111 111c wa.ii Is I n f ý cll 4 a)1 1111 1 his4) te 1,411 'I 1 it(l- ~ is Ini I hunll S e d !f

Ni iii 441k 11411 '_l0. 0001 gii s N flaltIl,N of I 11 '11 llt i I iIli mu4 ý ol ii i ai ii ii . (Ir 9 (14)1111 1011 Li , w 111ith

lot l14il t I )iii- ji~l O I( t 12(41lf1('(illc I lt\ I 'II ,. lipa tc 12411 illc2t1 11 m l -llannsp edfo t 'SlS NI il al vo ' is.i~( :) 241. i(4t [( 112 f itv'-

lnIlisNLl ilig ;!lslý 14111112 ilt'tI (' h411 i Illa S hipn (114! 121 121iols Il11 j tic~l.1 1 Iilil2l'5 was( 111 inlro ml (5111cquli of

iloý(ýl ot X t ill.) Ii7,lo il lt'na jlt4i-11 4 2ioSc to1 11111 Shlipso 2 1(.S% tha. N is 5 knj' s 0 l. ji. l lt'e Amaillicllto

"M(4.0)11 gro if ns ii 1111i)5' 1.1)1 i414 10'15 ill 1 ill id .o% ( Ii I i4 dus11 ' I -11)21 ofI Ific- ( 15 ConvoysI1(11

I11 'll 11(a 115.n i 1 c1)ituco ll'245111 laiiia ll'So ullio'i 44 fs i l)llald lfi1'2 fl oat 1114iii 211111nd lwat 12hanlgdt o 1424

ill u. aI1 ý\ls hu Ill~llc cigag~licll c- or llvlum ll oun mlvoýlica ing[of Haifa an



CtOlNi'R'~E~~ts'To) TlIE U-.BOAT 2

Illi t'l(-tiollf5'LI'i-t iit~i fldilills ssttli'(i lli - i cj i I :uI F cInca

licitt LlffiIIIXii o II-c loif list I i t I i t c m Iid ks a iiil lI -It LIIo % Ili( ./1(11 l-t% 21 Inflic I Ii~ IS Lfillu wits Lt Itll iti-iL4 IL

sliii sc m' i d ai hit' 1hy t'tiit' jfl'f is i 1( 1L111 ;1( fit 1 Lit sc. 'o;:, to .Sljoitt{ica (It'm l Ic itfil (Ilc ti 1 IL- I har il" LI!s

upi ibi ~ct itii. liii' (I I a ri d ;a! til ro I o ll 11li is till lii I il'I ii -,.-, ktai tug lwl I I-of t ies ti~ll TbcI

i-spt lk-iiall-li st d iedil sill ;Is liw i S I~ 1f li t I L [im ii ltm - oLfi~isLl l( ~i
ilplt tI ttigt's 10 ~Iof ait al 25-unitk o fltiti slti. kifil (it'jIt ) Ilc m ta its is'i cHsiglt inctilporat't f~ ile- iol-

!I - CI hoUti iltssfi ti~~ll' Otis Il isitfi lioii llfit ls p lii ild illw( t illltlf 11ttl ti pr Iinciplest:~ tg'~~it5i

aiod lt ff111 tlt!f dit 4415 iici-LlilsL itti fits I' ShilL, tIt - tilts ilittlti' til Iu u li Iii

tilt ii t S l ic da l)i t o. t it.- it I till- ft lost. iii I111 a olt tii 11) 2 11111IIflt si t I ' Sma tlis "I ')i c 11 ii 11 t' 1 5 tl- Imutlts

tilt!it~sti ttliod tItfl st ofti l~t 'ic t.i lt(I!II:! !;I(1 L ii o t. mItI I Iiiiiiliti11 u ii ki i'"t' Iin I~ flu I 1-o ta t 7l - )

( ist iio ( timll mit l li l 1,itil fl li\ al wo 2i i 1 
i lil , pt ti lil t il oi iiifi i li'' iii It011 YIt i ll't t 1 6 f'I' t ' .II 1 J it isW( is i ofI hu

~Ilitt alac14 L It i ittl~- i gi I i 44t t-11tt i t i ii sunk. Io itt( is tiw ig' i lg'it- ~simi t st witiLiLIt wfill! ft wil hav iS it t

cI I iii I w iti -a Il ji id at Owi juldi of ith is pg lt il il i I iti' tIt Ii mt 1 1tt o Siit litgt1tiig ~ti' l WsI ii Vxs

dci iii tila II stoi alst ai ii! f liii'cp~ s S t -l ittiL , 11 111f- fi L lit tIl I h fis is ofL i p ilit t flit iI ttiola c lt iillt I it itks
iii 5illcli I'ili its-i sliolhudtIu k l tilcl ISL sjIlt! lifilLI lls" hI thai t I h mi.law i l._ý ro ed(tI1;(tl

lii'tollb t lift I tisl' Itous h\1 C ifsia Sollild ;ilLS tl 1,o e f ll? O o l jw Iý ý

I A t il a i5113111l ill dilics d ( ; ;Vs( d! Io ll ll \ I oIt( NC.- ý ill O C d lf ; ý O

I , oaI ( ~s~lig lit lj;I\ of lim 1% litIlu it o ilo' li ml~ idc-cdI Il~l Ow ;]I (. xpl~-1



22 s~TzT OF WOLF PACKb; tLNU-TO.CND Of (.ONNUIS'

a!. u111 1.\cIta1i,14 I2 I! ~I 3I3. k.i d. Ii~z3i Itt It -1 4* 1111 t VE I I t I ,%I lk I I,

314 a I .1% Iw it* 1 -3 )1. 114 (.33 I 33I I t it . 31 1 UIt. ) it ibi 3I~ I I % ll I%(I I3 I3 IN ýi I k il A)I 'I, it !11 1 13 1 3 it L, .133 t bil

HIMifi Iit:~ 1.1;t- -I Ii,. I 3333.tit3'111t . , ,Iit1 a, III 133.31( 1 s 1 111 t 3 I it3 I33 1 .1 1I.1wtH z II lamI 11

"#3!. I33 iI! 'II~3 I lilt k lf ill( iti 33 1 't I II I I'lkt uldcl3 x 333 1113 33! it' d 11 31 31~~Ij. 3

L..1.m . s 11It1.1'i t ii 11 131 [\itII:3 i tL ~3I i ik i -1111 t 1t * iik fI lI Ii iti Iii t! hoi I 1 . 11hp 1j 11- 1

pCI~~~~ NF i t t,: I !.I 1ii



A.

A.C-

I lit- lititidjur 1 -1 fit valk-.4. Di II.-A C 'cl 11 1.111 );It I I I

t a U. I -, I I I - 114)111 Allow ill(- lit ýJ;n;;;

Ilcl kild 14) .11.4.til .11 litc I-Ild oil 1 111 1 \1-111 I

GI wv: z i

4 II-i% ahwil '_"S X% I I c 1, i'l I , )III I fit 111

Ili vivxv 411 latillibvi Awlt.. lilt- I h.).II I lilt I I (I ;I I , it

Suvint d Ekk 1% ;Iij; k% I i 1 Ill
ANVI. cA lilt- r1h t I It 11,

1 -14% wI )tdti lilt
Otto, kill.

From [lit- Allics, Point of, View

)I'll Ililopilvý lo!'Nus fit lilt- A[licil ;111(1 li; mial
dui, Ic.Ist (1 1, f '16.0011 ',1 tv", lim, lilt bilthi\ till;

Ill'-- lilt, thil It puk :,)if. X%
1. lick lilt-, t.111 I.- mvil 1-1 alkim; 17.701110 gt-i- pion,

Ilk. C"IlNutilluill 11, 1 lic lict loo bill Ilk Ilaslil"llip.
fol* 11161 lilt- ifuli- %x-;I%,l1Ik JSS.01)0ý,

ililch, IA4.41 ill thVil. 111.1ill fjhj-ttIxc itillim-141, Ill ct cililig lit-I told.
."Illiplic, if) all't ltouold dw. tilt!

lit-1-14k , lilt Vic it v w 'i"!j, ),' III'Lil 11ill'It" 1.) "lilt I ab %vcIc 1.1,; k\ .. Ikt Ill\ ai I iq)ll.

A )IIIIIN ;It itin it 11 1.11 1771,611111 -1 flýs (tills ýj till lilt It.
I I I t I it -it i lilt I % am - ill , I ilk- I % 4 1 tý4t' (unt top. Ihc hA;I: h %'l U\ (.11. '111111\

11MIM(A J1 It .1. 1 lit- V. ilk 1:11 , 1,1-1 % Alkh, Ilk sink -- Ill\ t.lrIIt-!II% m t I'llt lit ltaw't 1.1 I'm"

'hil'N'A almitil 10111c ILI, his" , I., t . lit ill\ Ill 1.1, 4, , I . . I

111L. \I laillit (till ing Ill's Iwl "N;. -- I al'.1,11 27. IN I , vill I IN 1. ills. - I I, I t"Ill 111,i I lit-
I hall ill I lit- I'll-% i"us jocl told. I iti, mt .111, kilm lit-. . . . I I

.1% -rx_.t: I '-IN, 11 1 1 1 kit-'%% it auc,
"IlLill.Z.1 11111'.."kil 

of 14 ol 1, j

.41131 141 1 . 111'.1101 .11 It a. ;illd %,a,

I lit-I cfwo -. 111v AN Ill I lillvAl bill lit .1, uilt'k Ii% .ill I It( 1 lit- :. )tit "hippiw. I\ ;I ilallit dt I Iva" it IIIIIII

lilv\ i"ll, lic] told. I his fillip ill 1 Ih.4 II lit It ill I',, lilt . ).111141.1141111 1w, it thi, pcl Hill
%Ili (vsl It I I-wim-4 lot %Iv. .11 lilt. I. lilt (it Poll. hill ill, 111,
1 :11 J14 I l,;.k. i. I h." Lim I L\.11,1 llcm! ill hippilv_.. 1,

1"Ilditi'm lk."ditit I'll A liiý_-h pi-y!'i li-Pi! .I t q hct kud. I lic 1111111I)t I I it 1.) it kh aIIi:1'I;hlIljI illc hi!k,
lit lilt_- '11111, )If Ill( it 111,1 I'liIt . I hv ,tjiI.jj)It' I" t I N V.1tj ILI, )I .

lom io-,N ;11,,, ivifltt 11 1 'A CI I I it .111 1 it I I it I it 1( 14 b .1 ]'1 it I I Ilk) "it llit t 11

I k 14% 1 It - It t Milk 1- 1.11 N .11 kit , mc.m.titit pill' I 11, ct I NI I I

;4k A ;4 )a is I vi.111 iVt I % 11 kill I I I.! It dIll i:iZ lilt' ilk['- lilt- W.It ;ktlilt'tl AN lilt 7., dt-st I a I\ ut dit. abw.t
dill d. JAI71 i'Ki. .\ill -tit :ý.I, L 6.il, uck V ýtlllk I Ilk 'I 11 III\ 11111MIA-1 1. 'Mt :11am oil 1 ilvlkl I% k I kill Illi: it., I I

ill I lit- At 1.1111 It . i it tilt- :'ll ;II c.l -11 1 Ill: ali c I :v:c. allot It I Itill it I I lit- Pat lilt

illVt1twild'. I lit' &ýk I aqv lit- k 1.11 .1 1 It I V IN I -, dw ( Ict.. it I % it

.fill .111 9 1114 bit Ill-. 111.0t, 111.1.1 1, A, 1.0litt a, it had %%:It,( it k 'bli'l it tilt (I I lit I 11.4 ill I Ili c 11 11 0 it it Illil pillitý.

lict-11 ill lilt- lilc\ ilbil" lock P ill. I lit- L, ka I No cilicl It? 11:11.t Ir( 11 tit It"'it it I I I I lit- 11,111 Ic i it
1hi, 

I Wk 

Illijitt 
I fill '11!ý 1 11',

(1111 ilk I.MI was %ilkkill-4 IvII 'illp, Ili .1holtit I ht. %Xcl, VAIW!I-
.ill.lllwl lit1 tit N I I If u .411 1 ILý \tn

dcpitt. thl- It'ligul IilVtIjIt- I lilt- I 71MI.Al. till' tillif It it atc I I lilt- I-,; ill 1, %."Ic '4( 11

em nalize ratt. w is allwit ill IWI- I k , '1111 It", lik.kil ilk till' it, bcalt 4111 tilt- %%I ilt-1, it IN ;Ili ' ilk\
Ili vi, iotIN Ill k food. I clivt I ilig I lit. I It t I oawd lit . I I i% v_ Fit bit% If Ist Nli I I )'I ?; I", % I I.It I -I I

lkvNN 111 U -114 lat I I Nil lki Iw %hil I,, ul, k I nlýldvl 'It'- I Ilk- lm: 11 Ilk I "I

'.0N FI 1) 1: NA1 k I



2I l al I" I I I" hcI" I1 \ ; I II) -I I)) OIj (A)hV')\ I I I(

x it I ;NIi w ii t"1i L I I I 1 1 1 t1 1 N 1 1 i -•' I I t; tI• .ih I N I,(" itt I lii',,hl \\ it I Il i . 'I I I

I Al ;l i, 1 h1 1 hWtI )Ih•[•. Idcl•l I•(-( ,lNh w~lt~ n , h,, - Ih• ( II~ il h . '- ( ,• .I;
1•111, ! l. I. 1W; I lli '.l A' h 'llw -" ;i l( h 1;.1 h1 %N I I, I;H i• ' I II I !, . IN, I (. (- , I 1 -.

(J) L II- I Nl ' k Na ( \1 L



110 IJRT11 PERIOD)

HiEAVY SUNKEN(.S W-N EAST' COAST OF UJNi'rLl STATE's

JAN IJARX' 19-12--SEP~TJL:\IER 19,12

"itt .1ItI \N''111111 iiix it lii t II i tt ~ l II tltiitý ii-lx I~ l IhI( to i ,; I col -i lit i si pp ix o
I li ii "I it fiiti .ttihu ho ifitilltt ili Ititl I ilt' Ow l 1% l -lllýo

I IIi -lif I! p' 1 i .1 1 i h I I I lý Ifi t 20 iii 3itt \i II WI I)i 1 lii 1 1Il 1 1 11 I Ii .i I I mi 1 itt ii o f I I ii: ITT; f ý I]I i I

Ili Iiit to-11 ( dft If i\ it ox ii I %x .it . t ht k t'l ad> ;n It f ii i tx m ic It(o ;rd iii ,t I iiiOw firlif i lt- iiit if it

iii Ii It I i , i I f 1~ i lt~~ft ii ii ITi .t Ii 'I 11111h Ii ,I Iii IT l mi n k t I\ it! I liiti iN I N t x I h ilixc~~ i

oji I, tt i I I i li I I I 1 -I.\ ý i I t- i:I( I i 1 .11' 1 1-1 I I - I I i \ i1 ' it ifj12 I% lic-tf I Ill In ýlt it Ilk xi fi xx t-ý 11 6

lxii tilt:ýl xxi- Iii mh, t 19 2 lit idii t t x ; l. fi I m iii iii )((f 'l: .\ ~roI Aloftii 1tfi 0xixt ttft

ift! t .1ii- iiit til - i i it:x I T Ii ' tltli -I'll titlio iil Ill. Ifs I ti ' '1. m c ti K i t I illi ill I - bist I iii. tl x t Ili

ii Iii i I I T, 'I i 1 1- 11i " I I I d ifl I ft, I ill .1 i ii N , \ I o *~lId I i tl t- li itdIf.

iti- 11x lti I ' p il [T1 *' 1 i llx Ilit P .- i I] ai - , lid I i m ii.1 itt ;1, ii \,Ii it It- ft-ti ittix [Il I i 1 r Il i l fl

jti il i fi t i Ii I. I ti tt ittl li iii Ii( j it ( Iii f if xI if ti I hi If, Iii Ii lxi kupi ( -r~ ol i'

it pii iiI i I lit ,)I Il.il f it j 11 1 1itt t k 1.Il,11 .61 !s i it x i U ltt . 1 i IT ftliltl"Ii Ifi x i i sIt %\ 1x ii 171. (If

I-till if- jl f l t ljt If l I iiifi I l I l I t if . 111.1 1 Jf x . I it c, t IIT it 't I i I 1 111 lt Ii It Iti- tI 'x f I It

:Af -fff I I I a \fil! a -iI

I I HOOI J-I1



2IL6 HE SNKING l O (S(N V SN (mlAS OF2 1IClIlii IO % IT-S

ittlc mlii l loI i s ills di tIlt- !hu Vct II t iKtati-l aw! 'I"1 ( Il kt~ill II i'tll tftit lit C I- wI (itIi ,'ts' - ito li- 'tstint

( fo ts i ts ý\ , I. t,mit , It I ! t m fit( :i ttttf I i II 1111)11 h% I lii' 1111111 dc pl t 111V Ill( Il- -il t~ I si . IN ~lt'

N(tti clý oI1 n F !lla 6 o i aIik lN (l , a J f It wt it ttt I t-i he litNc i 1 .,t it t S "; -it : 5 I( iAt I cai

"lt' t111 tI, t llt I I I' I111 ii It lot IN11 1 % I( lls Nt ulk I (ttit It I gh] i I pu tt oil I itI (il % i d i 1), (, 1 T, 70 0 ,I os' ItiltI if

I lit itill(. Is ii, ii si i kllt tsl ii . 1 ftt Is tit -ttit ill it ti 717 ))1 M i1115 tilt'- t ilt'd situ!, ýIippii 11111. tt

'ill( ii 11 -'t 1 lt I ,t i oa -st I ,11 I tlI tilt Ic I h- si :1111 t o Lh I i ai l It It it ;It hs: ;i itt' -, itt I tittllt I I w i'.; t lst

ii tt i s~lt iiiIt tt itdii .ii '1,ltlii it tilt momh Iit i !I,, lilt- i S Sltititk oiuiil J~ittti- l lil1t-

it si I itn, i- 'uj
1
i i i ito a ofs I 11.st S ill ! ;l l I" I ti'Iii o ir g iii Ifl Eitt i ill. I Iscia t Iot itt It tlt

Ili i cii l woi ii \lt i t i tt i m ing t l -,0si ; iiii lts fit ii itit t- i ill) 'm c iitl slc ;II Fl liii .1 l ltiiit t'll ll lt

I - II il ttn 19 2 -

11 l(oI iI I i i i-iagi lig titi i ~ i llit-' i t1,1 ii tt It liijlj q mt hj h ii I it ;)( lilt iiý sti-. it I\ i .S iti tI t i

;it (lio ii St,1 If; 11111 iMi tt I II x Ai a t-is till U Ixom t titI :1iit-i tut stt of 7070 1 ,, os Ilol ls i wvic tstilsit, I te tati orit tt

Nilix I-liti 1 Is liii 1111 of it, ,- I t- tsiI is~t 111(1 aitt- I t ll lot~t I ,\ ii I( IN. a i ltt tit- itt itt l- 6'. JI - m S itc t ttc i lial ut- Ititi

Coa~jl oli. (I: \Ilil :, CA"u)N 'Iil. ýII AXi. oýlll l l(11(i i '~ lIlsi 1



lit~cucNN oI C. S. Inumt-imc;,stlic -11 II i r' ; II l )aI\.'h oI Imi ai .u im i .( c 0s iso

h% O Ii ' lo tat fl'it. 1 111iiii I l i 1,-Itili loN iti iu llc al11 1 I i iIIl g i o i ttXXun 101 XI' I T% lit I 'illI Il Ill (

\lXIS. S(lI si(,i( -, I wat1 i lXIdt ;It Stck llig l .i ja ] li t I NolX'1I- s X II AXII witi' AIX (ol oX il U []I. XI If( icak51 I

I XII) in ~ i i) ŽlIlil, it%.I in I I.I wi l i *\i a I' l ol.m o . I low 1% il I II 1 111 lI IcdXX. tilm ' ilU 91, witll Xlo i I II

(; I[ I .11i ttllc Iillk" lit ll j l~ it S(-:i tX lt'X t icl an I- I tl it , 111 l i t' diI I t) i t i t i~ i aI 151 X i t I kl 151 tI I

tA lla) II. II I IXh )IIl( S tflt I'id sh iping 11) s lit II' t h 'I NItItId l lus I i II I1111 s( t ti w 21) 11(il ( Ill-

XIIitlk IX pe IIs I I II iIi9 l7 M l._IoNN0 'Ic .III M IL';t 19 12.~t' 111 k ill slill ;1 I fc tI ll o XIIII ill, I I II.) slb rItXic ISI NX t(I -IolIlt

XXtI i m~ I .it 011 I JI ll il I\(. t I. L i l I I t( ' i , I ltvt I Ihilb I t( 10 1 tit i m IIIX; ; 1)111 I 'I . 1 1 ( 2711 I at l so: ~
XI II) alu ll XI t A lvl %%111 i l Ih m ut I30I 00 XXI o' .-IIkI Isil IIIc It t -)l l( 111 )11i Xu c io .1 iI ll lI (tll I II ISl il

"mI l, 1 \l IX 11)111 C il X miX I I ) h tt . i t .;\ I l osXI. I II l~ 1 4t mXIliolt -Ii -Il bt% (molL ll, it 111111 (If( tll :I-IgXI il

1XIII A sitt) I lIc ill XX It l ( XII l 1)1it il IX I IwlS a i llIi:)Xiwl II)t Xi, :lit: X il l' hJI iX t II tIIIOI smi lt\ Il)t

1)1) Iill It shit , l i d X III m !()if I XxIIl t i t wI smi ,111 h(l Ii IXI tL Ill - lglp~iX X)liltk k IttIil t'l Iin is (I I Il III

c icil I hc Illl~ I)[, lilt 1 old, III I(i ak - m XXX Ifa m Xkln It l s IX XX ittt d illian((1 XIII 1
1
Xtl

it)' s It ,111 t )X IX silt I c- i gt .i 1 XX II) I IX lI i t lo~lt i I ,(tt If( XIT Ii XI illX ii l 1 u s x ( ( %ljc-' ill 11

11"m (Il XII ;] I i ill iIiX I 1Xt 1 '11 . I I ll, ti i 111 appI ItI tItI I I 111 X I It- k I l A j-liIt it 1 i X wtl IX i( 211 iXslI' II I TT-I

I ii ilt '.1 Itnl.\tI tll X t t tIt t ul lit I~I - i It .I tI,( IX . t iljlil~~ ; I 'Im l ii tI) XIII Xl 100d 1) Ni i

! t h( Isl iX XI lIltý 'Si) IX. I Itl ItI lt XIII III I ( t t i I'\ ltIý tIlt Il- 1 ;Ill IIII Ii IIS il II l X'X I 'I'l lt

ill A l 'l II PIS ' ' i t I -., I I J!t( 11 1- .. );'I[,( o I -1- , d ,Io , [ 0 1111 n II' ~ i'

IllIt Ow ilt' XIX) IX IlIIIXI)IltXill l~it m d X i ti i ](X lX :litXII II11 II hi g filXlX II Ic % X! ;II '(I illikt '1111 wiC tilI

I1 X XIb t X I IT N,(. II XXXIXl XXII %\11, 1,i) t  I It i. Ill, l - )tXI I t I I ill- ; X, -II Xi .11 11 1 I X T. IT , Ihw Ii l~l) II cI l (d1 I I il

lull ~ 1, I .1i ,1 1 XXIXX t ill' S 1111 I i l I of II ii )1 IIt'll. I 11T- llp I i\ X I XI %Illf% )( w t !!d d I, It'll 1 11 1511 1111



fil iti N INKIM.% ON IA.%i COItfl OF MI ENlD .siA urS

I k f Jilmp 1 mI' Iii 444414 ll I hc12 A0111ER.'4It IKFASIUR ES TO I'[VI E

If!fil; I) *1i, -il 2 C iv

v~I i~Ii it 44 )> I '-I ) ,- I. 4( If, hill 1 ilh fll 114 Iflk (:I! Ill 1 P1lN)44 iltN)I~1!I14I III \V4' I.\ i l :I t-

A 4114)uii1
1
11 cIw ., Irt o il iir1111 InluilN ofm III(2 tii i)41,11 ll( FNiIII -fill>o m

t4 it IIi )k i .1f1d il l w f l h~ f o l \ 1 ) il i t ')I

%ci v.) 'N41 I i i pi.'. oii '.1 44 > 1111 "I ) I e 114141 1!1;141 1144 iI)lls f P)i 1 '-' ' ji'' Il~ l f%\l.? 44f1 4 fik- ' IIl k 4)1
14.14 II. pil I 1' l ill, 1.1 f1( i.ii(ii4. I')1.. Ih i ,;I Ili~' '4 I4) 4-I t lli i

-I11 Illa [ I444 Ili1 lullIl I41 il4 ll I.11 IN 44114 44114 1, P11111i 1)1 fti il-Im l

I;! c-I' 441 II) . I I Ij it 1.144 1 1fi ll :14 4 if I I I 1 .4 441 mu 1,ý 41 14 d! 414 444 %x4 k,11 >4 j )f 1 1)1 I)\ 114 ;I 1) m !Ih

4, ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ -t \-~.ti j\ I.f4  I) .411 I h ll fit 414 I)I'l4 414444' It k41-I~ oii4~lg II II) liil

I g I: I'lk, 1 "f .1 1( (' 1414.1 14)41 l il t I Itl 4ý Nm lit t >4 NI41w14 14>)1.11i >41 41 4441 111 I i

A-;14'I. fix14 4',x. I II' l I44 11 4 4,IA l I1 41)1>1 I .1 " I,4. I.41 l\ j 1 It 4,1 .'4 I 411/ (I tlilt IIi- t ;I kt -II o k11 1 (d Ill(. ix.41

11.4,1 1.. 4.44 I, I '.IIi.ii 14.111, hi"', 4'i I"".l) - ,44 1(4)411 W a4114 (14 oaI I I ttotii ( \141 . 11441" S

I I 4,. I if Id l ' ), I I 44411 4( 144 1'1i" it Ill!"t4 I I I I\ .1I1 (il ' 144 .4)4 4l 41,4. tili ,t-I lilt lit ;m a 444 Im ll' I( w ;1 'N lt

''"41114411If J, III ;I.4 m11 1 ttf( I it' , ,[1,,l.11 11411- 14,11l1 1)14' II

I 1 .111d 4 till I I 4141444) Ilk Ill III�.441 l~tl~t44) III ItIi4m11,Ndii i IIIIm ,.2 B;Ii Lijid. ) 4!l

,lt ' I d. \ ll I' ft I44 II fi ,11!\,' ' It 41)1 / 4l \if1 ) Ii1\ 11- tl I , I t4> ''1.1' .11%NNd lilt c4 N) x4 t ( i I -4 4 tw ] Il

Il t]! t :!; ,;i t, Ill hippiw', I"t.1fitl I I 1 iJ'I t I Il 1144 14 1 14 "4 .4Inlk.1 d \ ( il I til I11)41 (> III x\> I tW, 1%lfl

I. N \I I44 II4 t \ III I4), Ii i N>l.l \1,144 4.414 I i 1)II, ill H I,'% I IIIII I .14 t ,- V 'll '.11 I
4
llI)I Il1 l , Ih f \It It Ill>

lj, I xl~ 1 4.11, N 1 ' t Ill 4> 4 III I~t I 14)l.114444 ~i l. 4 4 4 III4' If 1 \11 I1> I! 44411 11114 ýIl) 1f144

f. ~ :Iti~ Ilf .1 t i f- 114 411.414i Ill, 1 i 1 k4)114 141>64.\i .'Iltll 411 itýlltN 141411 i. ll I'f4\ 4'lt%

II 4141 I III 4444)d'.1 4111 1,!1 1,4-14)4 llt' Ifll 441. 
1.,44 4 111, if44. I))>11'l,

I 44)4*I '. 44 , :1 t. 4 I. t-Illl IM - fill I 'N I i l ill I .111111441 14114 It 44 IfI 11) 1114'1:11 r )4,I 4t 4d,

%-m! Ill,- lIENi I -1 fil



CM N______ I_ ERMIts Ls O111 M t12

c( ti K , 'l It I titt 'It I If it% ( it l ii\ I It I ill tIt I I, 1. : ll ;I\ ti1 I gt I I- iit l 51 k liltkill'u Ilt il N lil' .IN hitt k (d

II i"(. tIl -,( t tc hc itk' ik II It i it I Il (I] I R ,): (I lit;i11 t tit tt(i'It'1 Ilk %i a ll ti' lIlt ti llI' lilt tI im [ al-ll li It) I ll '

Kit ti iitt ll -tttI kI '
t
t 1\ ( it I N\ I tI \N lil ;:It 1( l \\ tI 11 I' t Ill .t d~ IhiLt- li lt ii liIt (t t It 1111) !11( li I C-ttit

ill /.1 It ttt li i i t i l t I tt It,. 1 t IN i t aI t il m : I ti t ilt' i t it It It i If I lt ItN ti It i m mt 11t !tt m (1 1 tIN I itt- I I \ I )I lI'

]1:! 1 1 In ti1 itlti t 11 i t i. t 1 ti it ' tilti t t i it t itt iti t tw ItI tI tl - hlt IlI I fi i t I! 12. - Iti itit

til it ill tit ;1ttt til tIti It it Žtl.t it \ di ,\ iltittlt flt'tlit "lit IN 11)' !

lit it 1t c al" itt ti-d Ill I \ cli vi )i H A ti ll ' ~ IN 11 K, tll l it f m m''II) I III 111 t ltit iti. .N \1 1 m ltt l miltt 'tI '

I)it
t 
~ itl Itllc I tii I -tttt I m l '1111 t 11ap 1 -) Ih Itttilt t it it lt- I Iti ( I i' \ Im a I~u %: tt It- it t .i t( m i ii~ I tit ll

19 12Itit I tl 1 81 )0 If. It litIt it li6Ii ýttt I I tI tl i 1t'-it t ii i-

itt ~ ~ ~ ~ ~ ~ ~ ~ ~ 11 ('I1it 
t

t *itit t I itsu i, 1\l lIt- t itI lit tl '. il fi %i I i1 (!:! t i n it il I Illt-- tIll l it li t' Il ll il t' o

li tilt I -It -I ijt- t ' Il, I,11111 k it i t Ii tt' Itl t It it ,[I lIf I til lit i\ It i I I It m~ t il i l t (mlit t ilt i lilt- s .lit l it (l li-

1, '4 lIt itt N,' I'. tItlit It I- lii."1 i t1 t Il - I O itt- lt ý I li ftmI ill I'I it if( -\ I t: c mii t Itt i It, t lit' till 111-11 lilt Ittll

In I Itilt ' m a )t;I111t tltt , I 9~ 1'-' al.,itI I D IM tl it -tI til N. t ~tli ~ ii tl . i i ' 11 t ll il 1

ý!Igpll! ~ ~ ~ ~ ~ ~ ~ I If ,- ilhA Ii itil lit-i) l i 4 lli . l 1 'L ! v t N I ,".] wl



IlL4%I iIKILON lAs! (I CO s F 1 (I 0 1 1111 Is XIIKs

month (ILI) i 4l 3 Iic 1 Vi~ kn tt 133101 dl N 9 43'1 ' li alt )it' 1 0011 3'n i m i l o 2;I~ k ~ t m d

iv a1411' nw hI i3 444 144 144 wtt 133) M c 'ttlm l~it2 t o lii I 341' lIt It igltl i I IN I Ii od 114 v.4 141 Ii-% cd ha Ii-Itc

pI- 134141 ITT1 i13 ix' t kt! TE T ' - ' I It( 44 I o t III;II" I') I_ (____ cd ;I ___;Ili u h h

1-1141 c i ntj li c tk ll i -)o );11 Nn I t (d [ltl NIl it its 43 31 i i(I I :1111ksill. I'f liofi3 1532
I111 is I i- o 4;I(. I -1:3 , 1ý iN I II- it i I I i- 1 1 441 1( 11 41 t I1 t ;1 143l I, , 14 ItN N-w Illi O w ~lii I ¶112I;I 444)1l411~k ctt I o Ba\IIlt

lit-It- ~ ~ ' 1111 it
1 

3)34 iii 1 1, 1 12 I It di -I.413331 1- 1441) It I a n iiLiI- P i tt r I ll I I o Jut l /[ anI tI'itt l IbIIt 14- i lIf

Ill .t ioIt , 11s 53 l !i l a4 4I34 33 l- h illt -,( 343.34 14 Itl~-l, ;111( 34111. ( iknlt' l Coa1111 ti CA41-I III lt wp-4 liff II ( i

bu i n l- ill341 3li tilt- I Itt (l'lt .t-1 itil a 113m1 11114 1it 31141 W" 1344 hm)4 0tiliti-

13' l ).tl N ir 3 ,43 I !, 44 tll i ll t9 ý 4? 41w -! ! .4 t~iti.3II it- 3 4 il 133 443 4' itiN

ho.-I? Iilq -hi If E Il 11 It~ i- i t ill (.d . Il Its I

! 11( i 33 ,1114 ItIt )o I nod,1 5111 I 1ii ;41111( 1 ;Ell() Il 11.154 Itt I lit 3,( 131 i I¶ 2 4IN it111:1111\1)-JE]] a i Ii( O 341- po~ bI ! i t-

1 it>' tiolilsl .41co ;33114~. 4 i i43 13 3 i i i343i 14I lit. tti I tIi m-:4 13 ill 31 I n i} Ni till hclit- 1141-43

]itt' -311 lt I 'll t nl ( 134 1413 itti'- ' Ii - I" ito 4.4 pIN st i PI 12.1 1 i Iit( il- l)334i 35ng m m 1 2 Ind di la 44344 111114 i I (isi -

I 3 III it' lit-p l A a I T 1 ! l : , Il Ih 14133 413 tl ni ht 14-144 sIlc Ii l ;I: L it Ih B I% El B sc1

4,31ia IN l 14134331 inid kxIt t11 l '-111ttli Ii litt .1. 1 t olit- il k (I4311 4 Iil ii N i n Il( 33 u n inoi It-sN 12141 I u ton I N c 14141a 1431

d, Jill]-' Ii"a it ii lil I .14 1 il k II( 4:44 ,ila 11 il' It I - I I , I~ 31 43 i -io (a141 si kd it(tN 1-11 (411)1 N 114 II ýIt'd 11: in-( -si\ '

'"H14111- -4 ~Ii3l Nt 13 IinlI i ! 'it illN a t itl ik I Io f1!; si-" (Ii lIt qn pil l o! ;il I bfiii-il I i~ k(Nll(

.3- I 433 n ;It)1 Nd ~ t 11 :t, k li iIl 1-11i ki l '_'O 1 13 4 i l I litm .\ : I i 1 1'. T( ;I I I;I (if gfld i ; 1 34( f ;If)[( I 3415 l 1)3 0tItlilI

Iii lit Il 'illit ;3444 I IIli -;m a Il33 I ii i~jN Ii li t4 :lI\ ltottt- \1133 I TA T k% Ic s c l~il . an. 44 III( I' 331 li III 4(3 !lN o

,ltiti Iti in I '' 3li- t -t Itli, iii -1g1 13,:43 NLI ltls i d~ o Ollt 4-. R 361441(4 '4 43(I I 4 41w .h i ( '-ho 1's 145

4I -344 ti lt %xc I I f 1.114 43 113 134 i I I .- 111 11 4 .iui I \'i-l Ij t)'l"113 Is Io 1, I ( u lit 11 4I 3 ]) I IT iti I It- i l 11112 I: h m lt

,)I4 I IIli.Til ;Iit 11412 lt I'a~ltI- 2 1ý ilti 11 II i n' i I lt43N il 144' I I w . Ž1- i iiII( 14 1 9 1 2 1 %1 ýttl 'mllttil Iii ( \I'lils lll 1233-(

4,1 4d,4r3 .il; .:i ;1)11 tlttl I I-I Ig li'. 1 i ' ! i li I ,1j31)4 -it 1, 1 lug 1 4:41 , P lls I %%-111 'i' I ." i it, v m I all li/i's 111( is 1

ii iigi I lltIl "m ) 1 2. \ 'if, I ill N1k l43 tig, s k p l 1 111 s l , t.i ;I' I It his(llnhn u tin, t snii hi.I I4 lsln(I i llliln'

h l If I'' , I\ ,I III Il t ! 1 I( I, i( Im I ( I ( , l1 11 1;I , I, w I (11 % -I,-



lII) liiiillik i/slix- ixxikxi ix' li )11 dc( k lxil i~ii li (,x~ pio I m liiI' ix.lIN li ixii iih xilli-ýNh p ( giihxili, too, lwk

xi(- (I ii iSi( xilc I ,) kut pi i t( pI c III kil .. ing Ix hc xg n m i i\ý I I m xil I [)(plx li xm lIii -oli w to bc

ht ic N 511 i iiii h ic I(, i kc i w o im Il (It( ti l. I I xlt ', ) imcii I f it of- I ' xol , 5 )Ii
\! ~ ~ ~ ~ ~ ~ ~ ~ ll :lx.xx- "'I N'1 IN lx H-111 x'1I xi 1 lxxx i

\( o c 11 ilt l , p l o l d l Il -ia d -,i I I I I It! t i dl I \xi xxxia ili ii I ; III l\ ofxi I

11 lxl Ilm iIi Ig iii i I x [xI No oxi l-i, . ilxlxxxI hi duN i I N,-xxx ii!ý mxiki i Iw (x ;Ig It ix I x!- ' I';I Nook. xi

ýIi (Ii iI ;;ii ' iii iij~iwt iii liiid I iii c-x ix ;I f~ilim m 111 1 ! ii ;itI Nxik -11 Nii ip 51 I1 11 iixi I iN imi i

x~xi~xllliiil ixsilxx l 11ii l -c x ix i..' dill 11xix, I.... . ;]Jil 2m ill III(-

'xxi~ lxi )a X\i I I (x xi '1111k (xiilix i il I : ll~(iii
Noi tii li I 1,1Ij Ill IS ii -)) I l 1i xi

sijikirix' ~ ~ ~ ~ ~ ~ ~ ~ ~~X ;j''x i il-l~ xlI.lIlx~Is i ;xgIho st- ( i xl iii

Sixiiio of I 1 iii 7i ,N (1 1 I,\ !,!,; i~I I , six wI~ xI x N% xi o .
I ii it- o im il xl .. I u I x I ho m xi iiu im l ( I il, lilt i l i l I i xlt) ;1('1 . 1 I i N 1.. II I

'IIi ii p ~iii \,I x i S i I'A I-, (x ii ii i lx i.i i. I, I,

II I~p II ii t ]-. I xi I\ of III, I I xxix lxxii. I- ill Il "I HE x 111 o ii l] Is il i x -ii l i liii i. i lx

il ll c~ ic im - o, II l ll ýI llxi%,oilI 1 1 N1 I l m x I Ell ( ii I l ),; II N.I Xi\x ;IN ;x I ho 1 15 'i7.ltI 1x (.11\I o x I l ki xi 11). ii. II- iI I I Ix 'it BI i lxx i il I IllII. ; IIIli l j, IIIII"IIIc llr it 1 )od
i%(x i 1 1i 'Ii mi xliii xx un ixm xitI it I umix Ii~i (i . xxi lx xi xiii ii I i xi .iI x:x xxs iiixii x

1 ix- lxx i xI- xx i L xxxi x i~c ii; hi i Ill x ix j 1 I) lxx-sx 1 1'11 1 xxmxilx d ix i gi i ixx xi Mx ili~jilxx i mitim 2

sixikixigý I lx'iixix ii ll A! i isEA. ix' ixlli;i Ixx Ii lxi i iliii xx xg Lx x i
1 oi rxi ix x i f xl lix- txix!~i xixxxix I mxxik. I \hlljx lxi-. i ~ xil " li lx xi ii xx xi. \iii L

xI I I ixx .1 iixxLx ii xI x i lx ii xi I xx I N iti ?x I N t Ix I Ix Ix 'x xlxx i I xii. I Ii iii I I- : Ixi x Ix

xx ~ ~ ~ i I. Ix Ixix Iiil Ixx Ii I Ixi lxxI xi ixiix x I

\i filNI Iml le~ixi fmn x x ijixl Ixi I'll xxxkix I-lxi 1x. lii lxx ~ xix I ,, (wxi hi [Ix \l~illxii 1 (i;], ;Ixxxill I A

x I l li ' i t k xx III. ' ii I llIxý \ ~ iE I I(i Ix xl 1i xli, l~ 1x 1 11. 1xi 1i 1i Il I Ii xli Ix xx, Ixx iII Ix I xi. Ix Ii _' s I- I xI i c i io I fl

lxx li :1 'xxI xx x xii ,I. IxIll Ixl t I Ii Ix lxxi %N Ii~ lx i it x lx.. ! hrx ii )i.~ Ii x ii I klxx i
I ~ ~ ~ ~ ~ ~ ~ ~ ~ i I i ,II& l Ii l l lý ,1 1lm xxii.. Ii I xI k il ix iý I I li ,li iiii ., 111 .11..,\ I h I I ; 1 lii .%ill

lit Ix I I 'Ill 1 xi .11 ~ 1ii (x if lx xi 4i .xii lxx Ix Ill Ix 1ixxi 1 1N(I111.4
lxii I xII i I l xxiii \i x Ix ix-ii i t xxixxix lll x-II xxII -I IxNIxI-

i\lxx ix l Ixi . xIi lx- I x Ii . i txil I 1 1 x x

kii .i Ix xi kxx "I! ix lli <!lix-ixitl, "'' \

li~[,. lxxi xlii1 ;1[ xlixN o'xi Ix i I ixxilii li 1

I ( lx ix If liii htkm 111 lii ii. I xxii xd ml\ ,I HI G ii xi x-u, wil , i x ii m liii o xil xix xil xi li x i ii xii I ixi
x [,illil xij xklitix III. 'N"1111 i Adjutlx i-il \%(,I ( x Iil l xiiillxxll i xx ii .xxi~ ii x x lixix i

'N -il xIkIi xii ;ill xIli)ii l. Ii lix In xxiii xiii xiii I( 1 11. 1 " .1 ;i li hi .11 i- I l k- h- ii ii Ed I! i lxx x. I his ixlcxxii

xii lxx-1 Ixxx l ix-l Ii xIii E ll 011~ 'i.!'k lxxI' iSý .Ix (i -, ii-i il. i s i i ii I j II xx

Ill( lic ill o l r n ' o i l i .Ill-i l x i

Ixx Ixi i ;I I -ý I l xIx III - xxii( ( xxiII III, Iiml El ilxxs x I ;iii It I -% ; :tiill[ O wi bo ll li lii \lxip iil Iix " (I. (ixxi ! I xx Ix



III-% Ax iN I. o.,i ~)s 1, (w NI [[H)1 S I'Vi-:

ill [hc t F.¾xtxgx\rt xli -isxxx i! i ii 1rom i ibe Allies' P~oint of Viwxx
Nitit, 71 xhlljji xi 171.i0410ltl tl;xx ollx :I ittixl~t 1%xl!t

!u II 'I Ia l 1 l ( I 111 1 1 I xx I Ix xj x I, Ili(.\, 11 ýlfd xiicil :if l;t xi(.' I cmi t 'it I liti- IC xx' 1,-xi t .s-I xlI [lit-

.1ii N xx~ - It I it I lt it uhF ;1 t; l 'xx xi I, ii J ii Iii CI Iu till ul 1 , 1m m 11 ill.,_ i I (1 0 ilool I a I,

I I x ,i xi I I Ei ll. Mi Ili ai i l x i I' Iv l III i I If. t a i xll iN it ( :1 'I i " ll xI it I I"i' I h(

it xx, p it. I I nA l ixl I11- 2 i lit Iii I( I I % I I ,ifi lIt pit 5 li px Iii xi. it ( i. ;itim); FIN, I lw i dili tx" law 'd

'I\ ill fill ]i ll x t I t ill t I .1 '~ - I)\i Ill, ] I t O w lxx xI Iii q! ix l i I, a I Ix iiif I cam.'i . xi I i

kill I Il-( iI i 1 I ii i iii Ii 1 x I. ]fill :I lif li ( fll I 7 lxclI Itt) II(- I IcM x ; tt t t x l i itit ('i Ii

!1t ;1( I -I h F.1 1it 1 .1( k Ii i'.~ st- ix' il t' Ill I--. Iif i itI I utxi xtx\1i i~ ii i ix -xx It F111m 7, 0 00. F J~ lj (itl t , i ll tixt' i

I iiit( () I. C i x lii tl .mki -- hF F xi iii ts 1tutu d. I filtlt, I N 12. C xIrmx-j ti i l Ill( tcl 111m)1111 iF ofxx x

xiiII ilik 1 id I xi iI! , d ( I t( r ~iit ill Il i("-ixil llipij Fllig, xII xii i% A Iti t F 0 g5111 ) ii x' 0ll.. i ' i
tt'iixlwx d( 'ix.x I 1.1Fidi% A wl I Ft - I I iF W IllF i lilt -xtVi t i iii" (11 i ii jIl p ri- i l ,-Lt it pt~ intl.

( i t l ih i. i x xiii. If Io 111ii xx1.,tl xi 9 i 1 i :1 ixi (Il lx Ill( llt ix..0( lxnx ofi Il Fi p iling Ix xl mlii ii tt

x%1, i f ti I it , i\i, i ixII I F r ;I ii I 1i 10- it -i IFi I Fi F ;I lxit Ix iii F 1i li 11x 11i f ligh tI-i o il i llll u F i lxi i ll O wx ts iIit

xIll tIc Il l( mix- 'xil . x xif I llo xiti :I ý t ilxii i x C Ill, N ,ilitI-C ittix ill Iti lxi " iix iiti] 1 t11 ilimp ii o Fix- .Ixfi

Iii ti -Fxi i ~ ti li i i t fi l :tx :11 x i t ttt I PtH " l i i t tx It Hx i l ittI of i C I t h c itt) M It j l l I i lo " ( St I o

Ifi~ t ~ i'tl k%.1 C 11.1 ;1,j i ll, ;i Fx It I I !,I I xi ill t.Ixxl (I II lt tiC dtil t.;1)0 (,);1i%, xx~~ s x

Ftif x))x NIl, m l i 1% II I I I til Ii I ( 1ii ix lxlitxN 1111, 1x liii 1x" l uhF 1i 1.i )wi Io Ii -Ix Ixi t~ it t-- Ix ifl.ix% I ~I xxx i

Ii I x I t xI I x . i I I- Ix 1x xx xx P l Ft it I .1 i i fi i1 lx it I. t Ix t txt .F I Ili ii Cli it Hi It I ri I iIxi F x i Il x xI i

xxxi~~ li x Ci l t xixxx I x xx ' I lx i [, F mx-. , j lii 1111 1i ''i x (I' l oxi i -r ,Iolx ix'l jol INI Il if~ ut t1 lI

'lxx li I l xi ,.I Ix Ix lxi 1-ilii-, lix111I xI~x t xiii lxix fxl i ll xx 1,11k, -I 55 (iti-xIl tlxlix (I xx\I.%

.,11. ti. fill), I Nxi. xx x1i ix Ix x Ilx! I Ft fi mii, (I m I Ii ,x x x , xx I xx .I J I ,m " ix, illA

A l- fIlw lw II" Il)[fl 11 lit . 1- - - -1lu Fix F1!1 ix F .. F It ~ oii ,t iiiiix x , lxxxi.

It tx .xii t xx i- tlx--- x i fi x i l .xx 1,11 it .~ 111 it ' 1 lx i lxiit ts - x xii i tl l H(xi- !mo m .11-1e xx' lii lx i O :(I

lxxi x-, xlixxxi xtixxi -x ix , 'I x 1. h Fix itt \ J ,. tilt! iixtlts lx .1ii x Fixf , ii i lx liti liixxF Fix xixi

Ii;] i t l x. \x'ii-t ixixi xx lxx titIxll, dii (1,iCFII 'xx-' lxi' \x, ilixit %,I N( Ilxi tl t \ l ;II ixxijIx-.xi

I i--- ixi. x ii-.ll lxx \I xIl xxx' 1 t \tlx i i lrlt i;11 il"), ii It A ( o p t( h ,ltIi d

\ w xlxx llxil l ' it lxiii itll ixx xxxixvi-I iii If!, Fli -_,]:I 11ixtii it x Iljx lititt ( h 1 xiwfii l fIl

.1 al i mt - x~tll. I di flxxx l li-lx l 'itO .11 Ill, xIi ,il Ilx~l( ixx lx xx-lli x pl l. i fllxii Ixitt 16 iitil I( CI t

I i d
t  

I" Ill.. 'xý 'xxttt-, - - 'o[i tI t hxxxx m 11,1 11 o \iix ih Fix-tind 1" ( xi 'xii titi x

xxii ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i lit' i-t lx \xxit I~ixi li t i i i II'xx tx-txi ilx l]\ filt tli Ix lC lxxil](]i ill

m ll, IIl t ihiiitxtitx-t x\,l it1 lxt l. 'x x lxi 1h1tjl ii

FixI )ll A dc- (xi Nlx. lx Iilxl ,i III( .111 ixidl(, ;xI, tt ICI 0 liii.. (xix( x\ xxxxI ii xixd tx-i i itt x F ix itixF .

C1 d ii l~lt ixxx I Ix-ixit xo tlxtxioli .1 il I- xll( W 'I xxt I txx xi tllx l ic ~ i xl .II] I t\1 I lixil il (111ill% (i,, x l pCii

xl. liii lil~litixi xxliii xxi ''xxi;fill 1;xii1' 11;11 xl~c du ill t1 xix-lx ilxxx l ','xIl it

'xx~~~\ fil \x',' I I xixx %I



SiRE ian oR1 St 1.1 IS

Ill~~~~ N I1 " II 11,1 mi I Iii a iti t Ii I Li II lti. I If LXII li1ti i Ii I It Ll Ii

oA N I II I N I IlI



Chapter 5

FIXIFTI-1 1ERI-0i)

LARG;E WOL1 F PACKS IIATTI .1 NO1~R-M ATLANTIC: (CONVOYS

OCTOBER 194-12JUNE 1943)

D it P H' if I r l it- \I ha i O ic tI h o, 1t l d ~ ITt ''I it 'ill i lls IT h( t I\ a s i i' t k c i-cit f il( liiv ý IIIx - filt 13 1t ci it l 1 !lit-

FVý. .1(( I .ý I t - if tlt hc 1)1 t 111 Si j ); ttý tii '1t iii, ! ifit 1w it :,, iss tl lii tt fill 1; lti~ I it ti( !a c- h t f I ( t - -it a lh iwci

I, ( l I i l I sI I -it [ tit,,II Io i ts II t :1 IT i t-1 c"'t itI, fil t w b . c l t ill it, tti Ic ittipl ke is ii -ti- ii tt'.

di lit-" Ii(, pif io - I t-..i I Ic lillhiS it 1till m i -ilit itt cd cia it l if w Ncih~ Fii Ii To ito mi toith

tol hc1 llr i Itli(. t ;I i~if I if it m m I i% i t \.~ i t it 11 ;Ih n 8ii oiii l~ % j tt i- ii 'till ,ii t I IN(, FI ttt S I. ltittt f Sl ~ i

iw)s. Im (it f I it- s !II) utk I , 1u - i i p I tti it ;
1  

, Itt ( I -li :1 t I ill \ o iilu ( !(. I It i ii i I (l it- ilt 1  i s ft li I it

Lim i v 'ijI ii ll tfit [lilt iw lo [ I[li p l iod It Ik f )t i fc tilt- . ;I ti lalt it i - i ij ;] twiii llf 1.1 X tS C p to ilt T hit C liew tt ff\h

tli m il ci 11 fitt ail if- -tit Io lilý I II Iil tiicuiuii l* 11A N pau It woui l l( sfi ou fllic) it i I of~t [lit-~ii i cia

ci ~d m \ IA11 N .' 1 Ill NN f fid( (. ;Il f , 1~ lz1 11%-i ) i ]i l III o I



I -1IWAT 0FI1TEN.%lt F 3

hpitc 11;111 I 111 lIs 111 I isil (om(11 II)a i mi oI 10 It Ifis txi it I 'I Ilk i Ja I 11 ims ii I f i o ci ullu kiun x% )I k

I ll I Iu:1 h( ,oic 1.i( i I 1 11 c;ihIaI I no I -L ,~;I suc ~ ,III ;Ic ol ;I II cmi) 11 cc: Ih \ILL i f]1  c A la c ) i ws

CiiII ' as\ l 11, 01 ), 11. o I i I II i k I * I I" m mXXIX I )II 'I If1( 1 ( I [ if (I% Ii ld 1(( , Ij ll s111111ik li , it ):l

t , hoLL i
4

llI hc it\ Iv, itl NcIsiil I 111 :ml I -fXL S 'Ji ;% ý iy a 1 S 1211 iciIIII;11 I II 5IlIILX I

'lii 121 .1 ji ll, I ic io i Ii 111 II I ii iI Ic'l liii lo ( I iii, Nol i 111 1 ' II; II!i( I !]I.. mjnw N111 aIII Ik ll : I i i

511.C111M dI I14 '. I I Ii 1* I I I "Il l )1 IS I';H Io -m l (dI iljiil_ (1 1 ) If( mid X\I :I ;;I t I -II1 2 i ( I I LI'I A IICI il Ltf ilI 2I

jild 1 SIp;I l1-,I I" hlhil 1(,.1 ii li ppi ng ILI;II IL ,) '541 I lt~iI ,iii ii (154111I 1% I o iL"I ýIIi':I- 11511 il fi .( i. 11  1liii*

ýd -ii CX i ( II I ill ,1 .Il l L fil Lp I 11it 41m ; l lftll (1 51( ;111 41 151 Io ( fI I ICI imx (I iii 11 m ~ clk s i\ Jl l. I ii f 1111 I ,11(1 I llk

I:: L OW X 1111 I,, %LI 9 I li if4 1111 I tI511 J511 a !. 111I I 'CI 511 ip IS hi, .1"1 il~l IIIcil mII' ;J I Ii Il i' III 111 I itil1

1i ldý, u151. i' X Ip l k I hi i I- 1511 11 1-!! 5. Ill III( I il , 1151I I II I m I;I :ill( L I iiI(Ii ; I I 151 I 11. 1i ýI I .I C s of51 II 51m 5 11 11521

(1 ,11511. % I .ti NIil(I I -4 'KIl it l c 5 111jim4 W u~ (1 1 h ~lI II i 511 ( I i % i l I I L m 51 I , i X I I I 1 kcCI ul I cl d ;~l II I a1111

I ic, 11! .11 X I i t 4Il. I It, \ 111, I-, 11 ,1 1 s( I (-d j [II j1,1(51 5 1 1 1 111 .1 " Im i d I k% il t 1511 (m li hi ,X c I I hum I I nj'

1I, 1 c! f f1111 k11 iL i-.1-,I-) I. I t I -. 511, If( 12,Ili111 '1111111111, 11 111 1,111 511 11551 I)I; f .Il ski( lw (III\, LImIClIu

]j m 1-. lilt : 1591115 N ik " i ll' .1 1 Il 1;11 m ill 1111,11 -- 11 LII ; i t 11 11 s 1511 -:(%;11ý!" o , :1, 1 !1l ! l!(

itI 1111 11w, 1I1I1 11 .111 I ~ h iII 1\ : 1, .1 l II\ I itI ,I I j 511 I " wlSl1L- Ii 1 I jc I of ;I :[ 11 I m (? 1o \ Is h ( Illilcl lld t c Iifi

% ill If. ;111 1 6 ).I l 11 Jim (I l i X II tha '11:0 1 1 P I h511 Im II I im I5411 (~ 511 111 . d 11 i~lls o 11 (515 11 ) dll r I l it

I iI XI91K' 1 ,11 1 II I 111, 1 ;11 1l I, llC 11( 1 u : I it 1ll I .1d I I Ij i l li IIll I\ w sc \v. ;I111 Ili hcI1 51 1 111 m I / t J i t)[ II I 1 wI

Il I I II l i Ill , ill N ml A111 hI I I I-. 11 c 51111 111 . Ili pp l, II111111111 IIii 11111 i cc1913 cc-

III11m1.1,11 11111I I Ikik II 111 i11C II1III11 11 i I 1111t (I I,,51 )11 ll \ I C i s llp III 20A, 0 0 5111111 151 II

fi il~lit-i ' 15111111 , 111 d1 111 f( it1\wic fi ll)( Il P)1 . ,Nf? 11:111 il;l IItIl 11111 ,d1 11ill 12.11 I 11111 1 111 , 1I.i1.nCIXl

I 111 I 115111 CII I ,, . I I ' I SI L CI I ,' r L I m 111 II I cci t 111 cci ( ý! J ;I I- I I I I f I 11 1 CI 1.11 1 1 I 1 . I ;4 I I 1 111 )ci ;I CI w I

11111 I iIS I 1 I1 1 11111 1 Ii I1 I, it~ XXI AIl ,-1 I~ 111 X i I Ii 11115111 I i.l '' i I I I1 ',, I II m di t t I 111 JI I Ii ICIX Cl IXI-

I"I Jil 1 1 11 Ik !li iiýý h I J1 I .l )\I k W r I ,, , , . 1 ( N11k I Ik I I , II



31, iR(.It (11' I WO F ' k(k. I'sB1 1 (1-1. Now! 11 IV I i.~ I( c.O'No(is

'i1 - i 1, 1 ic .1 1 ic I..ii ii I p.i i ( '' in [ I I I N : IT i Ix ii I xxI I;- i i aif ;, IN (i ii L i lrit. {ii Ii IT - I Irx i Nii xx11.

Iii % f-.11.1 i kixix I1f cI Ix-( I Ifi -1, aI Ii iit 11 Ii` c~rtoI. ,11 d ; t Ifo: Iiiri hrx x rI I I I I lxx-I~c x il ;iL I[ ah i 26.1~ j
- t I .'I iII is : i 1 1- . 1 1 i l) t Il t o t 1 1 ! I ): .. . . .... -, 1 1,,--¾

Li I i Ii ti z ii i ix c i 1 fir Ix ai if Ix I:i xli i);- Ii if ii I uI "I I;i ii iIi i

Iiii ii If i Ii Ii I I I I N I I Li Ii I i 1< xx 1x -. f e ix Iru Ifrr Ni ;x Ii N ; I Iir~ I Ix i Ii fr i I fr lx I -

II, II T I I Iii ik I iN f 'I 1ir r;1. rriiNofi Irll-i N olI Ir-ilL t I f Il l m I Iiiix- i ll.l t" I, Ijrx,)1 i ui Tl(

k aIi l i t lj , j I . i I I " I Il mr irilil11' (. ii• Iz5 Ii IT( it Ir Iilfi r lu-iLT-/I

;,Ii lrr .r~ o 11,i1( N ii rI till,] fd fixN; xlo" ii I I Nlif [ xx I - Ix 'i. filv i:1x ,px L ii lx riir pat], i-ripm c i) toi dim ~ liiiw,

liii xl xxi fxrrx fr-i 1 til Iuinl. I hir ( mInr Ifx 1I TI, I.; xfipfrx xIii xiiiik %if[r-ir Illc rrxxx xi

xx r xx iii lii.) i' r x x i ll x I T iii ý1 ix ii I iii ii ii .I' lii iii XI' x i) I L lxx l fi ix liii Il m ' iri i r ki l i m'x-. I fitr o

I h r 1 xmIi xif Nil r) fIr , 11 oiii \11 x 1 1; .1 1i I' ii p Ill !Ir ix xrfý & I 11i. i m ý ii I eu Ix xI riNr xi f xii iir ii l \ Ii h o

all. I f i x i i 1' dii x 1r L i ll- i ll, Ii 'I d Ill 1in1rrr 1x \ . R, ;Il iit IA I I itii ii w f i~fa ]c xki I iug xl \ -I ilIx

ill .1)1 it fi I)I iil- I mI t lii , 111 ix 111 'i, i I I I Ii xIN -I i I I x . ,II r If . lx xi ) l x i r I, v I i ix If)\ 11 i Ir I ri-xeN . o I xxicw f

.1 xIim i I'lf) IN, 1 I .R Ii( 1.i1 11l hi xxxiii ,I,, I r xio lii ii xi'- xi i tifl II., i ll :;2 i' liiiiig i i 21 Liii Pi lýx. I fi

1:i 1, fri1 I I it! .1 rfrs (1;I, Ir xl %i %k xix ix IT ,oix if Itxx -1 rd ;I Ni n li ii I rc I Ix i Ii Ii Ii x ii - I

'Il I I~ Ix [ I Ir 'hip I I Ill Ii fur >1 ;f Ix II Ii Il I I Ir I x. *- i1k f ii I ii f, ii % tf - v~ xi f -rr i ;x t xiNi i I x k i of rlir -

I I a vi di IL I iii :1, Ix ITi I Ix Ii i Ix i. Ii Ii I ki I , iIN Ii Ci -x -f I A Ii i I lIi it I I r im c l i );[( Ifl I (i i-Lu i

Iil I x I t Ifr xI \I.: i .i Ix I li1\ px Iiirx Ii -i I. fi Ii xxi Igi I fiul I Iii v I 1 11ii ,IIIi ill 1i

Ii xIt I xx i J xxi I xIij iI I I Irr i i i I)'ifxIf lIx Iixul if r iir 1 irLx lixITrix irf \ix I iI- IlLr ri-I-il1

I t, j l I 1 xlxi( ixx1 ii I x I I II I1- , 111, (L 1, 1xii IT, Ii Ii~xf o\iiii lii il iiiixixi f I I II(I. x iii i ix LI fii (

I--------------- i- - - - -ill 1xx 1") 11 i'1111 i, l o lil ill()( ;1,(d it, iof ix

-. ik 1 1 1hý r I Ixi LI- Ix Ix 'xiIf \r~r ij I< I iI IIi Ixxl Ik I I Iii Iii Ix If orIixiLxilx I I I I xof IrItl j i~rixi I li;l( "

1ii ' i i . 1 1- 1 1ii x .x i x x I i x I!, I II. I i it it rLi l lxi li ii xxi 1 Nii lx i- x I Il ii i 1 iii xi

xxfxx iiw Iiii Ixr ITi 11i iti ITi Iii t iIiii I-- ixlx foll Iii irrhi rIur 1~ii 1ii r ;Iuri If I Ix i I I

if xi fI 'ill.. I Ii l I i iilx I I I Ii I I I fir. I i IT, I r.rlx I ll LiliiI~l irifd. I Il-l -'' Ix ~ ii Ill fix - lx

lili' 1 x I t Ni jx .x 1! 1i 0x li i 11 Nxi if ii ' ii-. l i Ii I I xxIi x - " x i I I ( illi ix- - x I. il Ii ( frI o. wIL ioii :I N :Ix li Ixix xii

liii~~~ lii- ix 11 1 ofi 'Ii I\i ,x I\ ii li ' Ii I d if II ii m i wi \iiiii i .i1iiii C ] iii lx mlh ITi m c - iii- I di ill i\ :xf(, I, ir!i xiii

.1 l ii Ir un lj- 11I T, i ll oii l i %1 1 1,Ii 11, 1x ITi Ii Ij Ii Ix Nii I A I (I Ii. I I lx Ni Ix (Ii I lmll " : I I x I xii li ill NiI I )(

Ix I itil1 xi~ii x I iT f Ix i fi x I I if, ITl I i m i N x i Ii I It ( I lxi 1 Li 1i -- 11 11 11 ýlII I I :;I i Li Lixii ' lo iil ii- 1 i-I 11( 1 1 1 ii )1 -i

I ' mrirl 11 T nI ili' \1 .xix lxiii 1 .ini , ifrii f i i .[, I Lip :if 1ii ~i xi ( (. Ili xIi ;xx:I\ x o\ iix ii, NAlrof Il( \ ! I I\ ill Irri

HLix I! Ix Iii Ii x xii I 1 i 1 xx i x Iix 1i : 1i .1i 11 i.11 iii wi f I I ri Ii " I LI lx xi I Ix f I r I- l . 1 I Il Il I N(i a x i x -x

crIr xii f Ix I 1 .xii- 1x 11ipi x\~ iirr r Ii ;Ii Ix i I f Ix x fI IIa l Ii I~ i ixi I x I i if 1i xi iii 'I II I:1 z IrgIrI II Ii

;Ii ix fx Ii I Ii Ii Ix INi Ii Ii i I Ix ii Ii l i t N. r I- f )I Ii x %\ i Li it 1 1 i N i-Ill iii ix I I rII x I i i I T n -xf ; i li i 'IL )l I I I

Ix xxiIi ii- i i I Ii li i 1j, Ii I-r Ii I R~x Li xii xiN : I I I lo, i 11 ii ' Il X K Ii I LI I ai lI Ix Ii

f I Ti xij h i Ii ij ii 1i x I\ f ix i If dx ii il xi iiif~l k 'i I nh III III I .Ig I xI he fir11 )-i ni Ii 1i 1 \( )a t, it Ii ri- )IIi Li x Ix Ii I c

i ill ow. i Ii IT(. d I ~ i i ilillw i j( it ,11 dIi liti I I- ;I i ,.i .Li I i Ii L I c sn Ii liti 11 igfI frI i -fc ill A P ri-i M f1. Ifir xlippi ii ii iix



1 130( 16 1 01,1l I' INSI 137

hottixi'iidtlill', -A) Flip tiltgli alldlhall(fil uikili Ow ii \l (LIN It )Ii Ic ito k

m'-.i I (.,!I''' Iit F, lo tH to 1, it la I .] Il Ic) a l i iI t i I I' t m Ii litt ptifl ittc o ;l\ m m !ý

t IF I,- 'iti 10".00 'I o ti , l1t I'' m hal- l Owi~ hu m F i i i l ai tt d lotti 'i d 11i I II i t F IIA' jd i tl l-

.111 ht- Iiiiik jtd 1 ( ji t ' ip, "' t ti 1 . ' - A ,~ uii I, it-i - I hr It Itt Ittti i -iz d i-ti it-i O i nIt' i-

I f\Izi Iii (iI I.t p;! ii cm- - aiik -i\ Ili) thu. xuiiti- 1) i'¶iI ti FFldab m -) -ilu~ui liuk b.\ '~t dw i l-Fittt

ti ll I I I !g1 hcI ill I iii i ll 1 ' 1 jil ii 11; ii I It l 1 1: );1u 1t tu i f It olu-u u( I i-to u If:. ' t -f l tl 1t

-Ii tth-';- F u t i:tti~ttu- Il.m n-1f i IIIItIl I' 1t - 1 If tut L I Ii itljI It

l ;i ti iF ii ii , tI t iii I it t I II, I i I4 I i I Ii I .. ; i i IF I '1 u 1 - it Ii ii it i 'I I III I If l tilt m'Iiic it I Ii- (i Ii d-l

I t ,F I Ii i i " .I I t I I i ii t it -- ii I ; I i ,I I -~ it (I I I llI i ]Ilu J it I 'I F I I -I I d il 4 ) I Ni opI ai it~- I]t dii II Ill

ilfk d:1 ii) N II \h(



Lt %R. J ViU l W F 1 It PUNSt it~ % 1ITT NUK IIf li 11L', N Ft(. I (\I ON, % %,

AI ca. o1 i l I I fit It, !Il i) ýi 1 1it Itt thic klm5t 4 ;i ll t I ,inll ois tt iii'i s t I It l. tt ( I it Lum itt ilk A~iktt .

AtSiItI a ti ]( I tI t11 ip t - it I i m ptt I It Nit ' i ll N i P ~i I ii It It)A lil t~ia ii ot di w t ip I 2 tl~i Itt I

it, t alt jItt 11 c,,1 %% i It W[ill( itf \ tIiiPt I S tl~ i I ii k, IIi i!0 hip ifS Y iiih :!hi t I Ili. - -;: H

. ititt it!!tt I t) I ipii ttil k Ii '1 t ifp- I 1, N 111 1, X ii cltl-It 1 t~ t' 'i t t ~j~ tl ti it \i- t-S tlt

- IIti iN lit I- iitti i t . upi p11 ill [jit( NNI Ili ii t IIi it \t, ti ;I.t 1ii 11 ti I til oitt ll 1 i.0 lt ,w l I'wl S- ,

\I IalltI i zttii .I ith ili, Iit I it, l :111 ; I' ý N(.I Nl ih xi-ti ti Ii , til -, t I ~ il i t ii i I t 12 1,il tt , i ItItt

,ItI t , I tiil I ti.tm i ill I i It'.% Ilit] lit -j I IS I ! l it, i pp it ( ;i , f I 1.It ;It ( It\ pt t ttps ill M ;] ; I I s - t , it

iiZ1 I- Il i \ I k IS/t i/ I I I It I. I II I 1 It ;I If IN I i \l it I Ii I lf It Ii .] tt it I t\ l .11 1 i \t i i I ai n II I It tt I ttI o '-: I Iu!I %i II

it I i Ii t til 1 ; I - .I I , i ti til pi1 t t i I Ii i t i la t I I iii- : itt tIl( 1 Itt it!g l till i '! it i t I tI ~ I ( 1,i -1 tl p i t ig

til tc IN t isl I) % I i I II It -I I t I - I I I t ) it Ilt ti i ( I tI tlit I tu.l I NI: o I tI it hNu itiN t i IN tt itti. tl liit

i t I " Itlit m i - i t it It I tIll- I fI iip ii ; l ~ it k- i ;11 I i I-11 ) i ;1 Nito il Is h tIý tI tic l tI ttlIt ;Ip I;I i ttiI

)o; I I N w( ~~~it I I I P. I, l i ~j I f i i ; I Ii, I N if IN itt ti Ii (ii it I t tI I itp Ir !.ic ml-

i-R I A I~ r 11 t;11117 . 11 1;1Id 11, II)

It I~ II IS ;1 .t t1 1tI II I. I ( t . I t p ii il % ip 1 If 1.I - It tit N i i t-

f~~~~~~~~~~~~~~~~ Ip it 2 1 lit 1. 1 N. (I u l II (.Iid ;i1 ; 1 1;11 %: fIc

I 1 p1t ;j i I i i I is ill It til i\ I l it 15 N1 l [ ti 1 1;1 I II I it N I It I l )I i l I -- tI 1 ~ 1, 1. 1 lh l I t It lIi t I Is I PI t I tNtN



I~w %cl jk ( o ~m lit-I)('[( il :iai A I ixl j~i, pI( I, is ";IIli' ll ug]!' oil aiIA 11 Iiiii( tit Iij ut'il inPlixax,

Alto14 It it' l li ip I ;[[ll 'k a ,. I cd iici pi t(iu hiIi ii \m ;its ( t i i-si i lti- k l(i

tu t'IIX L w i L' 1 . i f t i l. ) o Ii I - S. 'six t Ir m('ii iiiA o

In I ll.1 1 l i l iiI. s , l Ii .i .11 I hap\ -0 l l I l~lm t Ix ;Iw ! Ii. 1 :1itll tof ls- cIcIs i li tii (>11111 Ill til. 11 )Igh s

spiii l ;I hoIlx i I ll s0ill- j I lit:1 sI ll : I . diic i l Ic b a i ll'tI ill.l', lilt- XotII i i j ilt M il 5hi Ill, ); wp i i Ialt(

h: ( 1t -.ll; t ii I ( !i r it ( illa l aiii l ;ii t !. li \% lt t ti t li t.; NI I;I . 'ý 't .\ l a it i~ i It ;Ii t ills Ai O w 11 I ll)Cii

ittc llt riilft i i di dt s i i 1 11 11111 i ll it. iii If I IuI Itillis-It it (.111 i i i i isir m m iit) ii- :1p. S n ii ah ut.

XIII til It I s -li Ii liii' it( iittli I\ till if iltlol li I h Vi 's " x . \ l'.!XcI tt (i S ill l~i 912 m ,m iii

W 11 11 I I I . . .. \d ' .iw , IIo fil t[ i I -m~ -alc k l ,I ( m 1:" % 1fr I S lI vl

I i toll it l ft l si li l xt tit, I Ilk ft " Io fll,- Ill, I !io[s Ii it it m is lii Si !1 l, ''17. .l" ' 1- I l -

fat\%Ii 1 _ ýI lp tit d Ittii l '-f i, a1,1 sil d ,h (Is i \iIi lit% \in titItif tcn iti Nttaiit Iof'(. 5 atlas

lo na1\ý~ c iil t's .it 1(! 1~1 ii ýit -ý. .i 1it oii! , ''hx Ii i tiI 11 ~ ilil lt a ( IIIi o Ii Ii ligisr ix :1111a li Ii k\t ;xm l I-

it
1 

Ii ittl t I I j1 1it -:11 ct ax tl t ttt i Illi( t NIft It b iltm It: I ii th fii 1i t1 -iltf it1 ýI;I id s igf I Ii I s

ii IItlx .tli I I it l I i II I it i s l .I .t I - iif li 'Ii ul I li 1i til I 1 IcI I' tx It tI It It Ill lii ý .1 I t s i I P,

I I ll r 11 1 1fit It I lI h( llN Islfi xii it tIiultf I It ttth(tIf( fill titll ir Io I~~ -I XI Illlt I c l It lIt'

l Ii It Io. I I lit I Is In I it ii I l Ic ti~ I it isv it , ]ii' tll t I i t I i tI I(i ;1 11 )1 o i 1 i I. lii' I 1( 1 !) 1ii kipi I if ill I

li It , I I'l II lis Is nti )0 1 11 ;ix ')ill i ft-a (I 11) I mi loii sit; It citIi it atI lii

d 1 1 j ~l[i m i ssi 4 t- 1 .11,% hisslt i Ilaxj aivcw (tail I i t 
1 
ii

Iid I'lli t iIx ii tat .11 11 11111 . 1 1'.1 Ii I]( l ii lt - i l- s iftl sl f i (;Iia t, k iii tftt- C oa i i t i (:Ii- I I tti fu fiii-

illiaxti~~1 1 if it I- i- iitiiti i I Il I It Ii Ni i' I f I :1' 19 12lii til

fitt I S I f 1,111ill ", .1, )1 ttiL1 t'4 ill ? si if I a Ittit )I I I aI x iititta tl lii( li klii ia laiaifa ( um ta-ll

I11 Ititait I'l iiiaiilts al fxli ;t1.i I~s l Ii lsi aa I, \ll S I talutIll liii lill 'i t(iattl a ) I, ["M" Ita It-:

11,11- Il j. If I t XlI II I( A :



'hl I ( cc xk \tlx c c I c ý ¶ 1 0. In . 111d I II )Iicc c i f Ix htc pu If)iic ccclx r.i Ac d1 litii' xccici I ci lot I I I la x

)I Itc Ic icc I~ci . . I Ic Ic Ic c ;I Ic I c I ;I I Ii xI ull i (I o Ich- Im cilimi cc1 I I I c ' i I I I .I Il h c III 1

c icd ic icc -i 'ic iici illx -:I- ii Iclc oIcc lldi 1 l k x i llc Ill. cccix cl itI(k 1c % I I fill i. I Ici ;il- III s;tici ill. m ilk 18

I a sxI I Ic J Ix ccc (i pc i cx 1 c 1 1 11 hol I :I lii-- cx Nxc 1cc-ic c liri i dvi] x i f Ii Ill i f kx 4i 1 bi I cclot I 18
Cii cci-icc lxcI xiccci c II11 t Jic lii I ccc Icl I IcI 1c Lm I it (xIclcc I cccxccc Ix dci' ixci.. . icc. 3 a

cI i to( I i 8 cc 11 c ) i xI'l c c ll ci:; cci aii~i kc iicu l- c m ciii! dcc;fil tll I Iic Ill i I c~ I 1 icc\ )]I i( xix cc ,w wc- cli

cccccc:cicc 1 iccc % collk c(i hocccx 1c-c z c .. cccx. ...... ... cxH i 1 cc , xci i ~I. Iccx ki

ccI x I )Cc- 1(cli cIt i ic 1 1 c 11 1 .i lIi ccI I cc'c I I i i I Ic I1 .1 cxIli ccx i( I I ci litx cI I cx c i ccll I xlk ici cci 11 ccc Ic Im c ;I I I

cci 1c 1 1 1cx i cm I I I i cc-c cc~l it I .c x 111 Ni c Ii lixý, .i I ' I Ic ;I Ncc i\ 1i I Ic c I f ic cll]i it ci I cccxi ac 1ci iic1- v I- i I
cc 1 f j Ix Ici fli ll Iccccc I cix scc I I I I ii Ic 't I icc I \11" x Ii Wcl hc cacci-c I i ix c , 1 ,c 1cx 1c i c I c- [(-cIi c i Ic

w c- I!jfii ý Iccl cc !\ xc Ic li, I d l p iiloiix ! (1i cci 111" c ofx ll(ic i- c [ l I-. ix k i cii c i icc [liti cxx'ccx c Evlx

cxci -c :c IN ci cc cc c I x I L ,I II iiic c L cc :I ;cx 1i ,i 1 ii x . I lix ( , I ()11 I11 Ic ix Ic cci- Ic c ic i o l ' I IcIcci. Ix Ixc oi Nc~ wli -1cc-c

icfc Ii I Ii Ii i Ic Ic 1i cc11 Ic Icc I I Ic Ic I Ic (c Iii I% ccli c Ic c Nx i;cI ccxc I Ii ccI cc

kicc I Iccx wiiic ct Iii Ici Ifxc Ii ccc Ic I~ iccci Ii clxi i2ix loti )iii Ill Icx c Ic-x I c-I11;,

ii ci if([ iowi cii ii xc k ci -cI I t ii x'1 c lxx. x .it fiti I icc Icc cx cl ic c- .cc 1id i" i cl c lix x iiiI c

c I l I f lii I,]I It. i I (Ili c p l xk I lix cim i cI I lilt :I cilii( 11i cic xi li. cci i ci i, i~~a M t1c ,x cc ii cclxxi m -d(

c.c", piccx i cc cc'' ic , I olc kl. dc 1, .cii l i d ill .c 1,,i [1 ic liligi of Ic lix I d- I 1111 i t 1- ý I lii icc I Hill it c f ;I cxc ol I

I I\ I ccxi cI Il ) i ll, i -- I If itc Ic I I I I~ Ic Ic I Il Ici I Ix I Ic I Icx cu iI- Ic x II c i Iii I Ixi Ii Icc I Ic I

cxl xccic]c !I.!, 1:)( Ic! i!11(ccx 1cic l c fi fcc.ll' Ii

1xi c icc c1. I\ixci 11(j ill [tll), 'I fl Icc- c2. (i i fi( aid T( ic iiI

(ilt ccxi xi i- I l ic x.1 It cc xI cci, " c lio iil I\ Ic IciciJ m d il Ifi(i ah llI IA . \ V f(% , c 1cIl
-c ;lic f c l N - I x Ii cI I c lt I I I( xc Ill lit i x- icci \L IN ii \ I, icc 1- (ci lt icc ;I, ic-c( toi (Ic I(~ cii l di Ixc lix c w)ccl

Ic I I I ccxil icicci I x tx~x c I cNcIxIcI; IcIiIi 1c.,1 l. I aI I ll u Ici Icx [If(x -I i I I I t) \lc I cxcc c it Ic I cxIi Ic O (ccI I 1 clix1

1( 1i Itll . x1x, '1 1 c cIf, cIx Ii ,it x I I Ii -I i\1 % fic' i ll kii c ~ ii it Icx dix clil 1 xif xii 1;11,1(i1 1~ Ntll cit III Ii ccI x m xIto w

I i I 1cid(;I l A .1 1;1 I l cl-. I I ; I c-cclit Icccccic ccit.I icc .ý If Nu Nh c ccl k lx xdxccccIfIc-[ clxxit I -IIccc] iN

cclx 11 l ix 1 Ixic ll -,idc I Ix cxc I xx ix c ixlxigIc l l( I ;i I iicid i I ciccic- ccxIl iccI I II' c c Idcc ccI .IlI ;Ic I x I cifi ii lxx cif ( -1cilcix

clIII I (lt I di d % cIl ccc11 ).11 ccli lowi cx 1 of 1cxx Ifc 11 ccc i cc cc, c1-i-d xllic~ lxi -I I hi.c (cc 1c :1i it, cim If( cx IdIci cl cI\ l It[



II,1" tl! i Iq z (u II ),'I " if 1a I I I )(iil " I I I , I I1 1' N il i )14 4 I 4t; IhI 4l" II )I ) it I 1 4 )n( ItI )w II

lilla 11 li Ijll, h .Itol t'-N I 1114( I 1'% ) III : if I 1 "1)1.' Ii I I' 41 1 i'h \ ,lii :i >h " I 1 11, Ill 1 i ) ii mI. h Ii 1 ,)III
I') ill. o a m huh) Ill(-', t \ I ntd of If(' I flo ld A ll,',- , I .' '• \ilh il) alll l (' ) o l I , )II) I lI (- hoti/(o I(tI!.

stt"ill ( Ii 2 ilr h:ltd dt . i•t- " mI of ilm ll+'i il Ii 'll op4 I 4 4 I Nii gI >4),. ... . . II

I '(m oI I4 1 
1

•. 1' 
. . . . 

. ...... 4il l- 444i4ill • 444 ) x ii " 44111)11 I F I II 14:11 ll I ]]); I;illi;ill

h- i , 144. Iod.1 Ii I I (. I F iF. l Ii xI il~l I, i't m I Io i>j III) 1111 F t. h1111 FI (I .I filu I I i \I~ 4lo It .I mld li t.:

I !II ...... ... ... .... .. .. ( " , . . . . i i lS a4. I4l( 1 11 ,II I not ' 114 l pII -4111 i; ;1 1I ,I 11l11a 4 I I(il ;I

I ii w (.1) f1111 1 ( I. mn ii 1 *f phi wi 1 1- 1:) II >11 k , I :11 ii' 11i to !),)I l ill-I :il. 1( 1

)ý I t,. I1;i- h -lI n> it i 14, , Fh N 14 Il ill \ I,[ I w ll(. 1 1i14)1 to li- l lut, I it F " ,. :

I it III; .h m I icll r' IN 41. I 1 1)1' I Ii"-,,i * I(' - .Ii I I• ,( ' l Ii• IFi• I ( d '\ ' I , 1) ll]( I I - 'll-rI III :i ;I > ,iik 1)t1;iF

I ld t m c ill R1,4 11. l t , I i I ll414l I I-, I I I I\ 44-4 I i\ + Ill I

III( ) 11 I i( Ii. I. 411.1 1144 p ', 1 1 i !.li i.;ll , F I I N all l-l:li

I'4. Ih(. 1'1,."4 I 4', I CO 4 1> F' '.1ift I') i ",,I[ '1li 1 I l > ,)F l ý: II,. . Ill1/
I(+;1 1 )o Inri ll..c, IF ( I n I I )\ h.1 h i), ; II , \Ili,- . (I it II I '., I I (' il 1( :1 1 p l it ll )d ,I I 'I Il((I i)mI l 19 ;(

FI iNI-. RF.1( II i• i " 14 mI, I1 m , ' I , j f m' I I 1, I I •,I 1 '•I ;j I)(-II. , J I I i \1 l;l\ 191:1 11 i I l::k Ii

t1.4 11 )11111 44 I> 1i1. t1)4- 1111 I Ii' 141I:II 11 1 t 1)41 1k; t' Il t I

I~ ~l t~ !ll (* .l• I+. I.\ ( i t ml :jImi(' N m,ll k ýill :111\ I lt r\ 'll],. t),-1 1,, I. ( 1

11i.l4 1) l I'm )l , -1 .l 1 fl)>I 41 14
il \ t tI114 ltl Itti ] ,1 w , X '.• " I> I ;I I' Xj IF It ) (i ý, nil

)!:)l,( itI ll 1.• t h lI . 1,)t I' at it 1 III ( I , > 144\ II I I 11I11. . W ( I N: if Ill 1 11 .l4.
p .! !f.\I{'\ I,'( ilill+(p ict 1;M 11 t{+ il •jliJ i ,l' if 1i, 1\1.; 1 )l ]I It x, , 1,' I t " I ,,! , "IIt I, hi Ih (+ \ 1 all J, d In -

If-i m d 41l11(i1 )l1 ý Ii( 1. I!1 1 >1 H( Ii I .l 11k: lit, i i ( ii l I I)) I> . li, , it).4 I4 I4) II ill Ill(-N ",1 h I I I l k i aIlIli I

iF, .1 1 1 lll 1,] 1 1 p 1./ 4,1 h Ii1 1 :1 i i 1 1 i ll 1 1 )t 1 . 11 41 1 4 l, N11 11iIL Ii lil N (11 1 ' 1 )111 ( iall. 1 I P (1l1lill N O)
,,I I , f I ,1 1 1 ld + ;Ih : I( I if1.1k\ -hi- -h I, I , j - l d I 1 Ill. 1 I l"I I , , 11 !iulo ll hl ,+1I • " O ff ,{o Ii f \ i t (;Illl h (I; f l

)1"I ! •H i I , .1 ,h I.-- IfillIH 1 It'N ti~l~l l t {I Ia . i ld ( 1~ (1 r1 1 " , Ih X In [ I, I',f I I )a, ) :;I < i \( . i I I I k il. If iI
i, t , t , . Ih , I ?.• -ý I ,,I -h i il J, 1 t1, 1.I 1 l I hIl I , :• I, ." P i l( .

It, ,11't 1l I 11 11 11 11 'o II l l t l l~ l , ll f I(.h Ih .t ~I III? I I I I i- I+.'+ I f!, I p (I i,( d A ., I l lJ Ix\,l i ii v hIII IN1 ( h :1 i I-

)11 11 1.~ ,+ • 'l~ 1 t il l ,ip:h I 1 .1 i1.11 l, I .f I h I h I+ I,,,1 1 1, Ir• + l !.d I I h' I 1 l, -1 , o t I I ll .III :f lliHh"

•,•J,,J,:+H ,~ ~~ ,, iIlti~ H t I I,.. I+i, i;ia illll• ;I.t' I,, I', 11, 1H. + +I ~ :- ,l+ : l = I i+ ' • i

I , t !,hll f'I . h i \:l~l • , d .1 Li 'I m I i)+ i , ( J l tl ~ r + + l P •+\ l+ l: '-p( i ;il IH x•(Irt I l ll I ll l,.11hc I 'I I. I I lI

j ~ ~ ~ ~ ~ ~ ~ ~ ~ l I] I(1 II I.t~+l -l'~lr .I 1'r''{ I11 1' + !' 1 1, 1.* ,1. f "" 11I \,.'i+1 ] I11 t1( I

I I.. .. . ...... .... 1 , -. II I Iflll if Ill ;i ( o f ( .( o , ) I h ) f l 0

\\ 1]-] > h 1 , - 1 , -i ,,, 1 , 1 ~ + "f I.,i ',, , i l(, ' h r - , l l l I{ I-P. I• H k .:lH .,. 1 , Ti fe k I" i f j['.. ,h -
,p ,. 1. l , 1i i ,. 1 h ]N l • . 1 1; + 1 i. M L S in ll! tH+< < l ,,i (.. : ll ]• , • ll f ( i r (. ,it I i it if( ( t

Ih,+ Ih It(- , t . ,.. I , if t , , l I,.- ; Ih hI ,I ( I,,, 1,.;I I ,,l I

)i, I, I -. I/. I, it- ih-, l kN;, I I .I hitI I I I I k

1 h a I i+( , l i .iiil ' l kl fl:- Ih J IJHH (I{+",.,;{(' k i

it',[I It [I,5 t I• )I . l ,. { Ii l , I I I l,, I , I l ; i l; H I hI I. , iht 1, i;, i,,- i,,{ ), Ih ( I: t, h

I I11Il111 I if~ 1 f .1),p I ý I Ill. I,(I .• r I l+.I ll(., I -I I I,, t., N.( I(• F f '.,h1 I-b il I fl's Poi. Io,1" Vhic%%.l~rl~

• +IN ;1 1 ', 1 '•d! ( I " , I .! I'l , t 1 1(h . ý' : ) i.,', Ih ,,' l) l: ,, I• I'ih;i ..i N , ;I rI I If ,h ' i i, -I I'h '. H <(I .o h .I ,',;11 h it ,., 1Z

I( • .•.~ ,I I, I.u I •,.11 t , 1) iý;i'l ,l I < ) '11 " "I", I ! Ii .h . h ol,! i•,- Ill",.(,,., i ll I'l i I,• l- tl? .\ hIli.[ [ (- ic 1pr l , ( Itll,

Ij! w d I h . I 1 1( 11111cliI IN ( I, (ol)'I . 1 I I. 1!( i 11 If 1 \1 d{.l kI iý Ih I II 1. 1 h ,1l (I



12 L. MCEl* 1% M.IE 1' "CS~ !ýA I- IL. Mi It'rHI i AI A NTff ( O ('4'

,m444 cI 11 4111 dmil Jl 444u il. pc1I4 (4(1 444j44 iod4. 144144nilo 67 11 Io~ ;1 wi I].4. iii h - A I;I 44 . %o~ iliii III 41444 iI
,fil) of ' 4 24) .44(4 (m] %m c n '11 4 411, 4 1411; 44\ of1 a4 4441 ;Ii".I 444 44ill ' I -i kiI;I (2 dul444 44 4 IMN p ''o

- 144I 4. 44 j s 1 414441 aho .4 S) 4 4411 (um of 44 Il ( 4N io,44'4 of4 '44.14 ,if411 I ., 11411 141414 444 -14-4 'd4 14 Ics 141:11 ill

44H 44442 il ill \iI.44 ii4 . I. f i il io I 144'l 144(4444' 444oll pu.4 44444kl' 44014 o4' 4(. 'I 144' 441i'4l 1841414 414I'l4444. 4144

thaI lx 41 2i44441 ;1, 144441 141% I i 4 1 11g, 14444 4) ].. 444444 I 1), 1 it 44d 11 f 4 t 4414 ' 14 1 NN41 4of 414 44d wd Ow ' L it 44 (1'1:1

II IoJ 4114', If II. %:, - m k 1Ii
hail1 -c 444 ý t44 1 :4 I '41 4 II. 44t ic I r4 I44 4 ill; II I44

At4 44 \ it4 . n 1 41 I .444441 :ill %' .4444 V 1k 144 b' I ki I is I II 4444 0 0 41 4 411 N44 I 4( I I (ht f t~I 44 1

4114 :-il.3141 4 1 4 4' i, t, It ' C!II N.I im 44 1 ,44 1 14 4c ][I14 *i I ct o~ll 144.4444'' 1;411 8 UI h; -41 l ll .444 k.'4 hio pc11i,)I.

1444 444144 I44 I 11 4444 IlNo 144 \114 If4 J4. h!! wIiiIrl' J - ) \11 i , .( ;I f, ) 4li lit-44 14 IIj ; I4 I44 .4 111k44 4 44I

w\i ;p ;! 444 4144'il, \ I .1441, I , ; !-8 !Ik44 44:44 "4.1 4 144l \41444444 Ii ., I 141 IIIII~- )1 2'.l I) 4414444 i4444 144 4 19 141

I4,4)I ;f1I. il III;Il 4111414 1 1)4 1 i4 1 I I 1%! 1444!11It44 II .144 1 44ý lx; 44 144 !44lk " I ;I4 14 ( '.41;1,444 1 1 4 ' 4414 I14 I4444 441 1144(d Ii m , h

;1144. 4.444. I a 44k 1;(I I411 ifo 4';ti 41;mk 41 1) hip,' ill41 .4 If. I 1 lit .44 11:1\1 ! 4414n(14 II c If44 I4441 I4 na]igI 144 4144k

1) fil k I 4(I' f 441.14 III 414. I44iIl~ I4 Ill4 [I.11 it444 (''.4 ;;? I 1r%4414 I kL c ld aý, d , 14 If,
4' ;I n )

I ,t II]( I; 44 \444i11 4 1 4 441 If 4 i 14 441 4 1)4f.I4I. I I 1 14 II .41 '44414 I,44 D I t' \of4 144 114J ., 111 1H i 44

44 IllI41'p il I l \ w14411111 44lý -14 \I44. i \ . IIilt 1 ,444 44444-444 11it ,IIl, ( I ;I l Ili-I l ( N i441444'4 p I 4. ,1644 144.

14.1 414 Ill 444 144 414' it In114 x4.44 (444 if I .,.I( 44144 ... 4 i4 ;I w 144,444 44'x 4w ` ill k14 I4444! litil" o lm iN~o i 444 \ 4111114

ht.44.4 I4I.' 4, I 1 1,4 4,1 %r (Q14444I 4 I" 4 .1444 4' 41414ý.6 144114 1 \44' I 41 4J1 S, 't 111 ))1 1444 4,4 ;I \ I;4 f f i4I2-4I)t11,(

1) ~~ Il I ,i 1 ?, 4 1' 1 . 14 14 114.4 1 4141 41 ( I-.4 I 4 Is' 4 14 II .44i'ý k I I of '.144441 4 I4 IInII I -));IN )! I l (i i;~I, ( I h o I444141 .11 :;.4 41144

.I 1ýo 12- 414 4.44 I"-444 4' till j4 V ii 41 1,4411t4 '44 411444 dw 1 ..rg lmim o [hi pIi" 414444441441 114 41441.0 11441 4I 444

4444 4 444 1411.' .4444( 41444 11 441i Ill, ;11444 1 44- L h4444 44 44 44 of '~ 444444 4.44414. Ill 141 k4'4 4 44444 444444 144.4fll~k 4(444

l\.4 , 14 'if 4444 I .Im I 41 Il '1 1 ,4.4 w44 I %i I I 1441 If 44 14 I4441 [ I l ,f lI, fill ; c4 I'(l I .44' 1)' ( 141'' o (44414141441 44lg (hi, 444441414.

of44 I44 ,I4 I414 m,,4' . !!!, (114 1144. 1 . IlII I 4441 I4hr 4444 44444 d 1 .1), l (.4~ 4444114 In 144144 1444'I! 4444i44'441 44 1.

.4444( 44444 it 444 III fi 441liim '444 44 ill., 4 1 4411-44 11;- 4444 4444444144441I : 414414 14 444 1444 44

o .4.41. lh i -4144441 41.4 44 1%!il li4.41 ''''' ' l~'' C1444 44 1 :,o l (.4 44441444 P oint: of.4444144411444 View 1

444441 1.44 1.41 ;h,- , 444.4444,44 lipo 4' ,il4 1m4'd I 1444.4 I 44 I 14 I 4 shipping I ~ II id444 Ill4 \Ili (1 4444 1(1144d 4 44

p14 I11 14 4. I hiN .444141441 !114 d4 I 4144'! ll l I )I( 4.441 141411 14i44 ,c .(J m otl l u lc frl l ;ilo fi

I Im o 1 I 4444444 4I 4~ % 4.) 4 I4'4 4444 1 ~4' 11:1 .4 ! I- . 2pi" j1'j;IN 4 fo l -) , ;-'.00 , of If , \hs'k ;NIw ufts

14144114 .'12) !");1 , 44414 1.1 1414Ill. In(4,4444If1% I l( M 14 14 114 . i d ofIl tI ill iti 44444 144 14 1 4144' I INI mC I 14441 4(d 4ship-

1444.414. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ( 44N I.i 1444 F4 III I4444 I14 \4 4 .4 44 111 l4414



WRTi VIAt ) R ESt iAi

c" ( dI ::( till lili I ii si I I w l l list.i tIl ipi lli I I lit 11111 Low , I.; sf-1 35 aiml l il lt ltIi ( SIt1 mid

!ltNi I 5 It lp ls III ill~ tIlt c SI 1p lo" itIit!I (11wi '. '1i l il Il( ,;I I l tt 1 11 (15.c d dlis mliii l hltl It I1)].1 I lit-st tltII

.1[ tl il[-% d I I[vu e m c k m i k h -n ;t. l i (, l lt l m d " -

lio1 m " ml Ii ild oft Il I I:'.III Ili, Iil l( Im - ;111(1l II II lll(% du.

Ili 11 o i( ill 11 11,1 {i c t S It I IS iti F SIl 'IS d , '15 111 iii 1 1 till d I I t II Is 111 I, liiI. I~ . Il, ilII 1: It, hw 
t  

1(11 -;

do\%I] I .(iA 111 IM 1fi (ll- .\mh Il



Chapter 6

A IRCRAFTr DI)FFAT U-BOATY' ATTEMPTED 1) iM E-BA(;K AND)

1)RVAI)( PIFO'N OF Ni AXI -MUN01 SU J0VI RG ENCE

JUIiLY 19-11- NIA' 1944

liii ix I I. 11 ii-~. \ I ti a Iitt k~ll I I I ii 11 litt I i l , 11 1 ofiI i I i.. x ~ixl i(.li t i' l tut1 Il (," (At

I -1,1iii iii Itt j 1h l- xi tx Ii .i i I, i i ill (i lIi c;I I. i-il 2i- mi hI It' l icii iii iit i xiilt tt

iii -it I-I lxvi tii'. II....ti.,t Ii ill lit 1 . ), tx i ll it Ii ; i 1; 111, 1 -m i, It11 If,- cd. I li- Iboil It

lI it. 1 1(i i Ii , t I iii it lt'.III I It I I IN i iitI t 11 t 1 IN I 1 i , .1 Ill t ti xf% ittitt lo iii (d O Iii i lt ixit xi i- 13 lit

III. . . . .- V ' ill' It1 i IItlilf l p l i Ih 1I ti d X Ill 1, ;1it, of il I 1111.11'. dcli c It (li]t xiii O

Ili IN I'l Jim ' [it I t' N ,1 ý ]11 c ill l ' 1 . 1 )111. 11tt' 1 (.1 it( ht lil Ill I Ilk1 I% Il(ýl I It l li ilt loltt i\ illttt it

Mt kit t ilt I' oli" I l-r l, 111 1,II 1111111 li 1-1 1 -")sjIII .

Iii. I.x I I I I I 1. itIIt It i t i I Iiv il ti 111 -1t ii I I I .h tt , c ()lit l l 11 tlti ki t imlt il\ Ixi mi lit- . It)I

I~~~ ~ N I t it111 1 11. .Ii I f it N, I I Ii 11 I - ' i It I t - Iii I t-i iit I ;i t -i 1111 I Illk ii :;- 1%x1x

itt d a "I uk i (I.i txl ti ju, I tt x 11 xIl( - I-, ttIt till , Il liii 1( %, I if t ilt I ;It li r t -I i c j l li ciit-ti-

Il11i It if i .I I I, I i t 111 1 Itt Ii It )lI i t' i xI 111 I lu tt [iiC tI( (dIxi l I tx- ht I Il. kk 1 '1 1 t 1: k i x :I -it I -l

it b',11 xx itt -It I 11 l-l Ii t itit ( i I il I -., 'ti h i, t~i I I l I t It' it . I Ii, it j Ii 11 ;111 1 x (X 1Ix l it I I.(itt I k ti I

m Iti (~Jj j dj \ l IilI;(I(IIIm I]w h \ ) l :1



I'-llOA' ()FFIASINT V.

'Il I tI:I! I I I I xo II I I. Ilkx)aI% i I NI: I I I x I Ix Biit l (d i xI IxI I lix 1ii 1x lIt, Ixx'" t% J 111 alxxi Il l'4I I Ix.1x (11 I xix.

lx :1) ,xIi Ai llx" x xlix~x lmd Ilt I llllili' IxNvllxc ' lxi (i lxx I" xilllhixlt;I 1 111 hm iII( ),I1 \xi xx iit'ix ix ill 'xli xli'liilix', ;1x

h-i ý, li iii I (t' ii Ill lii mx i lkig x ii(i gil xxx i x1 icx llti I il t N x I xxf d I I Ic ; I lx i t in ;1( .. c %c 'II)[I;( ý l

- (. \ I u.l c .o '11 ku ,1ý itIit iIl i i m l l( o d m l

lI( i I ix. i t ? li i l ixi alx g lix.- (dI 1i 1, )1 J ill iIi, l [I lu lp 11111 l (d Ii t- I a I Ii ci 114.I1lI Nt I I xxNx' ;1

I liixm lxxl-lxl "xI Žxix.ill xx'x:,l xx I I xxi :1% 11 \ll),fit i x ilx i\ A illixl xi 'illlI i tilil

h( lx wi i llc ( lp (,11 11(11111ic lI-f Ilxxi~ I liti' 11). lx- I: -l11x NI' 1)( Ix a; I; Ic i. I WI I I ll 'xI flI

xll ll ilil- i u ix- Imxx I \ lx Ill,- I Lxixx' I l I xI I II I'I i-ixuxi I Ilifit lI ght i hul I , ( ll I(r xý l -itili xlx il xxI IiII

NiIx I i xIN x -1 ii c lx I II -ixxx .l1 xi' xxllit (11111 iliI lxlil' lxi 1)11 w m 1 )1xxl xx t)N~' IS :Wilt ( 1')l ix 1 xi

xIh, Illx i lilli all dil iii ii I liu- lit i lxxx k~ ()I iiL ttlix 1111 l x Ii 1 lxx i lx iiIi itii i 11 Ni 1 ;I 1 hiij )lli %ixx ix

A!xx~x k( (N kii~ha i

ix xx -x lx I ixxi x ii ligix xxix xxIii\ I) Shxiiii "I I I \IS Iuxgxi AI a l ix i1 1i-l'ix x . I hit %-Ix x i hc i ll- i l xhip j

= S,.x 1111 "I')" (lxx lix Ix Iilk I - 1)11. x mx ik i \) hix ipx ill Ili,- ix)) 1111'niti ill xlix A 11:1ll1 ix ill 'xx jit')I I 11 11 ii huN ;11tl

111111 1 lxIi l I I I11 Ixx L li- Ix-xli i r (.111 (d. [hc I Iii i Ix) I xxxl l l(,i all( I I ( Ii dx [I lxxii x xxI x I x I i. mi :ul I

Ix I t( -I-I, Xii 1\ii -xI 1 I lxI) Ilx i x. ) j i l- I .it iii' Ii Ix xi' xxix liii (Ix% .It xifx xi xi x!lgc xlk% . xx ; I I (,[ A 00 i l lI II.

(1,Iii xl ) I ii l w \ I -,tx iiil Ix-il x li x Il tý t [ uixi d\ xi xxi' ; I i\'It x Jxxl \ thxiix I hlxx Ii ;Ix~ Iix it tl xk :is,!ix fli lifI(Ii xxi

'lix- xi lxiii d Ili, xxxi x xI .... .x.x i (Ii lx \ x ii ,ii I- ,xi, ill in II 11 xxii i i N%1 xx i) i xii i iix(xI11 xi( i:, h l h\ o l l - ' li di l

0xxxi x11 fxix xix xi i i ,;x! !1i 11) xx'-i hl AlIx ,: hl x xiii i% I1 xii -i xxfiix -xx I it- ;xj m k i i f xix l xxii) ; lllll xxx~ii ix

.xx i-i xx x - xil Ai (;v lxxx x I , xixxii)xx I It) x I ,ix I I lx xx l xxlxxx Ill O wx iii i xx ixx Il iii xx ' hx i i p :xxx lx "x)I)xx-

ix .- x xx x x. lx x i)xui- x i (.xI lixxxx xx 1x1i xxx. xli xix. 'iii lxxtilx iili lxmxx lx idi xx

xxxii i fi ilxiiixx \I xxl ( xi x-1 i x111,li lt xi. r "xx 
1

i I ixxx iix ll. oit i lx xxxlxli xx Jixl lxxiii xllxii xxil 1x)x

- x ~~~~~~itll, (Ii I n .xi 1 1h lxxI 1xi xxx 1( iit I. 1xi lxxi 111 Ix *xx it-!xx I " ;1it ii iiw smxx lxxf"Mli-

Ix xxit) x liý )I )It i( I tlt xx li I I Ilk i iiI Ix lxx itxi ;.i .xx i lx lxxii hoix i- x 1i , xx i xi

kx i'Ilxx- -xxix) fx i llx \ Ii -tixl x xxix kxx ,xli.A O 10xiix mtE l: , xxxx lx x xI it, illiki % ixix xixxxi I- li -

xxx ix' xx)xx~ it- I I xx olx 11 11 1 1x \ix I [\(xx.xL x x x xx xl I i.m 1 iir ' 11c " ilx-f i ii- :1] ~ xx lxxx x ix xli-xlx

dil xx i~j I 1ij I Ix I"' Ix 1 lix kx i i I 
t 

It Ix :I ii Ix xI l ix ii xxi lI iI1(lit 11 1. )ax Nlx Ii a l it I lI. ;I I x xxxix (-Ixx i -ii. l

app.xii\ uxx1i(u dxlx- )x -l Ifxixi ,x x lxxx. \\,I, i l xxxt I I I - Ixixi ixIxt p it it i xl xixlf11 xxl lixlI mlx xxxxlx ', (lit\ x11 xx1-ii ;11

xliii~~~ iIx I 1i iixix 11111 - 'xx I .x x 1 x Ixx I I *xIxxxxxxxixi- ii <i xxxiilx I Ixii lli xxx I I Ii gx I I -x Ix -

II( IIIill -. x i')xlx( I i xxxxixx1.xix I xc Illx 'I lxxilx 1,ixxxIxi\xx sxi x xxix umx - )Ixx I xii ixv x l i I

IxIiiix I xxII) tlx I x1 l I llxxx- i( ixk (I x mi il lixixi I Ix lix Il k~x fxxlx-xf - lixli I -li( hixit' Ylxx , (-Ixx x x-Iii Wxx lxx lx'

ix x xi -iil - I') xx'tl i xl l 1 " ix li ~lxx ix Ilk m I I-,)x ) l ll ýg ll w (1! il Ih
xx I xxxi xxxt i I xxIxIIt \ix.l flux'~i lxx t Iilx i rxl. lxxxx xlix-( I Ixlx xxi f light a lld I Ilk

I~~~~~~~~ N fi tx I xxi xlx x xxi . i lit-lxili lx-xx- lx x xi I xiilx xi Ii ii i \ i i Iix xx xix, lx- I I Ii xi)'

xiilll I ( 1i1 Il xx.. x i N -N t% xxc i-i xxl x I Ii c xIi iic xg xxi i i t 1) i%; xxxiii it i k x- IxI

)Ill a ) xkk i\,;l w III I lxx ii , Ji l Ix xli -d xlitlil l (lIi Ix h-itllx f1Ix xxli]!" x I lix' Ii Ii Im Iill ii i l lx m l~ It ilii' 1i 1 xx iii

ix -11d)iii lx it l ( - i .i %,. xI(- it i f xiii)1) I .11 x ix. lxx i lxxiii mx (xxixl Iim Ihc) 2 d hill hfixi lt - ;lx k, madu xli I li

xlix 1i tx- , mi x xx ill Ixxiix I I I I . - xx.. ;1(, mxx-,xxxl'' . I N I-- - c

lxxxi~ ~~~~~~~ ~~~~~~ NNi xx-x ...-.. ,.-x'~xxx'ixtxxxxxxxxx



If ci;l ' ll -11 1 2 I cli F c i ii c c I ,-

Ic. !. , li I III Jil T~I Ij l cc i I . il TI Ic illii-.l~l ilc '. 1111 FI~ c llic I Ii ccc

Ic p i I cii liii PIT I. ii' lii 
T
i IT~c ST ti . iT T~lTI~I T~I d ccl lii

'I",1cc fil l Ill iIi 11 ci, FT I TI I Till.1 TIll 1111 ki ii T i i T I,,' Ti cTT i ' c I i.cT T



I HAM xI lWll \SIN U

Ill IF

IjW III!" /orI
110I

Fir 'I



48 ~AIRCRAFT DEFEAT U-BOtATS' ATTEMPTED COME-IlAC1K

.0Y- Six of' (Ihese 17 U-boalts wvitIh foor of 01he kilIts dtie to I i-boats. 1Wy the c, d of1 (Xtoler the British h ail heeti
tiii-rai-t-;tft ot ill, IJSS Card. lIIIv twi ltiseli, aircraftt granited tihe tise of tilt Azotes bty Portugcal, anid ;iii
from 1I11c US ( , ?oJ hiadti toad 19 attaclkn, nole of l~astis vweti t11itttltiatty sCt ~ish~(A gttattly extiiildiig
wh Idt tr sttit id ill A oi. B asssimstttItCt s. This i (T;teot d Allied a it, Cover-age of hie A tlanti c.

i(tflsc iioid witht l i te p arl clid olt ill wh5l I tiht A fundamitiental diii iti ill j-hioalit tctics Iwas (iii-

1 .SS 1,yw o . fthe csItIrs oi- tlie UYS Cord, was sc e l oe br1-ý s h 1-ot aeiii

tlom.licia-i thirdik latilt av d msot-Ivalu tatlviet- th egi tos e elitet s

()tIicngt ofi 0lob' tHo slstuii el a ing thsAlied. Asr jitt les.lo Ilte. stifaici ats nighite toi charg
dioiit iiiiioh - ilaait It)-io byi'- pilit a Iol t heL10t x i it-tics bylt oliilow-tl OCO t, oldk ASO~ ildcn ros

tit foe?--- fiol- -.i-( J ii, .iiiuli raart 0-u Conta . icitii to .tiaii hiotis ofi dli-b-oats Wihu (l-isoase
1- g o 1is .iS ollar, wils a si blainigtts ;lti' u a l g tlit' fMitilliabl ititiaeo f ta t etin-ol,ex ititim l~it n

'c~ -Iiiiais i-tes-iris knib til l t, isbeat ktoil c t %ion- hdis the airI survivali rathe pthnIII( Itoiti helfahitt
lit~ Till. Jf' iiiS -ihi-'i K olrlill (t ll Iflu~;t Nil] m c d ho illp ta iL lt' iliitP ap' iis otipils g Ill( niht to la o (li ci~tt-

(Its'tBo)tatt i lt( ft [ t lt ldtv -ilit- shellm- illS).A c igi o 1liii,, liom s ii tiliii Ow d-o' il ii ts outs ice'

titi- -boat 'k o t, ridting owlO U joatit t low .tli', aiow i '- I Ill u]g ud durin iltll tiit-i d ,iiii mh 51c i t oeb avoitdiont

p mi ng hu it fil iw shi Iii 1 l( its ls u iltiti lle ill t is Alied lii ii pai(ls 'I -ht ts i s it'~av .11it It Sli to SS asil

poliiitolii foii iii o 1is liisi~lll.N wt it)h lIhi itti l uiiti- kil-s i cis ii Iiitl)( iisd to l l ii-o andiK miiit ally ('ivoy11s

Ito.ut titi itttt Io tit it tti-oit w h oits~n iti -its in tuith SmIt ll o roups of Ii' il iaStS sa Isr t ispoit

Ti 1111 it" IS It tM YS 51) itS iii)( to si iiioiii tti: I ti lis, Inc tin iili- 'itigi sil iiba l itt it a oft i it hi t h lvt i ItStk ib u n

siti i ii i Iii thit W i ki lledl bi at iti 1 Ii us Im w l v its 1111 pilt l I, so ttik cI ' iti ,t(k woiSli ik ibii to
I lt s l lii Sin i si ij i lu j i Iisn iI ii its illk (le o m ho ol~ol -ilt Toit ho Ip i

sMt p5 iii b/ altlt ciIpss to ils ssi stttt f Iiittc Al t eitillxi iot ttis ]t i s oft , Iits i-i ~ j,ý ctt dcr Iheii (is 1 is o t

Oil,'ei hb o it tot s un c its.. wlIi I iith t it-il B lotic ito\% jit- jui, IIi cti l hipo ist iK li
ulisitigigi igtlil ill tolti fitti It maii jut tlieg -Norlth. nh'iipii okti oss s in etIH ohti

A totp d \\.iotis ssitil(( ;t teill sit itit l lat t i lkm-t at. a" moii atv I shtp of I tlu it gt' loss ti ants wie uit tliati ito
laiiI.tad I~ Otn ii Ioitt ;ust l aitott :isittg test ilts i til- o sitht h-a.'dt iFalc dl se Iscm Ub iu Spi it(o (I-t~s wct Iittt

aOwsi t*- otpit( Alol ct't rtolpd t Iva"ttta ed . d lntttittg (aoll) il) I: totl e- stit-ei' s it p maiil 111 scn ooysAete

sthir i-udlpt l.t sigtii is l ,tl (Ii d w tnk oitti liv w -iits. Nuot WhittlcSiNT' st jp 0j is itikITt
les. b s it o iw i~ltt\llt'tit'lite tlepw. Alle developed tIle Northd Atlattji ( itvt tilt: d i t-~iltg tuev rtotuth.'
a sit I ttd A ousett!.71. tlevj':eI N (U.l S. FXR--bl'-Bt ictIs wjileif fiitt Asicdi"ji I w It sti it thed I tivdjailo Ow-et A/01t%

Vom.I{ at11 iloll tIc-is tei-alih tItilho It itkti liteeh I(olcjit aiov the Meditertanean. Get iat titi~t Ittap)ko
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iI i XIt c 1Xt .flm1iv tu I. I' dl t0Ipcd(h ct' andfgI gitler !lot I I h, I Ii ( l hoih xc hal [(e60U o sllS;ilIlC
buoli a gra l itnciae to [lie AMt'iwrjiiiiaii (onl- h~liiii wuivWI (t)ncumlawdet il Ili(e Nor~i -\ilI;nmim Coil-

I lmm e thn vere thet 11.hmiiii. .\irtimih uiik sceveShpsNo Anvilt not mm sigusi -i ujl lve l

od oeri 60,)O0) gross tolls ill tile \ I(NIileiirilem)l dur stltiec(Ii-t mllnmeso UIot p
illS o%,eImIhIeI-si: (11 Ilheni ollli p foii s tcc it Nomm rib mt ie u din ti N n-1 m511l,( shipjs ilept: sunkiok h

Afritca bowl.veemi 11-:1t1 :1i Bilc'i-tm. Fad\m ill thie illuitli.l fildilmi Omi-mii, hi-ct- ill time 1reeinsvmm Area, antd onte

netlbco'U-ot ill ill- ic~itcrianlet va- Llgh stihm<\llt-elitemane msat wat.el'r xiin Viromi

frslad tasti Oive of(iltiR five titoiý main tileCp lllr- 0Atll.Hxuu,11CU6ip

Iit all. 18 l-hite e ll. se m-xiik fillingiV Nmmveihler, still(-in[ iii fl Suitlx se 1', t-Itmmimmls ciig ~i~i k dlm-ilig IDi-

11-bnti killsxcm (.ieeil r ;II mc ii d c tThe F Ioi iig m itmlilesi pii't- l I)V iiit- 1 mm,;lsilD cln e e-

tlt-t' mjiii meitn k. A limi ethi d i of' mtt I(k %%;v, de\sel- , I I mtih i l I n ix te 'os m m of oi ee b t

opled~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~~~~~~~~5 totkt(1Nif cp11ha"al11ilo\:lon IIiSila~,Ild vaot 25 ~iS bomers rcsut'inhit 2

ship's tekcep-mlp (i: ;m , Lhfirde ailo'lt ;I mom Ilntloss ofim6lships ammnd 25m-g tonles e0Iodic-S. the
- Imile mijii mljt-eimg (I( alt'ttimkimmg slipi ontto li(, mti- lo~e-- msses weirtmei jmi iIle xemieiOI ~ ~~~~~smm'mltit litig I-Idlimi. lHim mittmekhimg diij)prfcd jmm-it .smdxtiml amimmmimiii~imiei xOip;'.

silently ;Iv slo d pi-ic xi ill c iiiti %Ill privtii, tie fl-Imimt Thit U-lemets, Mimimk ol 3ships of 2,00)0 gross
teelii-eI ~ inx~~i~mtiit'vmxix iomlmt'txm:. tlls IIi mIMmm'x 19Hi-. In-0 of theset ships welt- stimek

When'Imm tmladmm l ""hip et-n Ivamr 'i)-iUiboar, it htiMii Nximtti A-Lolij( (eelximS. 'iljIe(- -ey slm xI 11' uk.
woldeilt dropi a imitgm iiite-llm iii tofjm tl~ 1 1tmm~" haii 11mm' Barvixs Nm-m Area f mii Immtm11 it ol-%1cttlt'c Imm

A xci iallmi mm' L 'Iuems. apparenmmtily hea-dedim loti tlie IRmismmim wit'iim mimgiih )5 slink Iliiim'e lmmidiil

I : lmiii l mt ( )m m i, ictim- xIl ik mll I ut- Smoei it Ill \ 1i m (fiti ll- ( ) alti. )ti fi m mll imlcoiemit lil :1ii m l ofii mini m imm l I 1 -m- Immm

timm w mc N minbiii m- C. !S. 2mii. ).Ill Ime'm dt mml xximunixiem 41 the' Normthl AittImmilmi Ieimmxtmi gi; mimi lix itcimx

lxSianui . '!I ;e.'c NilkLiitxs wccmi p~ill i4 ilaril NI\ti! tlmie iNn. miicatmxd iih 'x en 1c ee~lsto iel im , itt ;mil aipparetmc

Owit liltian m t mmmem olim c f O ;iiV l~ix l humil tee* ill alt~cim:1:; 4ni>im m "iete: AO~ l.rolisocTh Il' tokc clid nti

mx mei Ih ];it w;1e 11 ;\)I ;M etim e wimm I ( I c ;Is 10, me ipslimi m Nittim-dk it I til- Noil ivii s Ii i u-t'
ii min b m it' Th '' 'ii l of 'it f'm tmmi I~m ,. m..mm ce Ii t 'iii !v I i -Imoi-mii wurit dcmvmKisjmcli mm x -ix

'c mm'o it itt Iii Itou Ia liý tfm INe'm m

ioi~ he mmm mi misiute i lit ,m miiltIti ie ii hiti lmit )I tItt iii al i i ll Le e pim l( i~ w U-boat'
piel i~liml mmi' 1mm Ietxi mm V. iiiI m t emle I 911 Alaitnu 1itil mmii ol )II Iag kI tiii( Ircndti Ioat.xmmxi immm

lie' lit ximmik el Im' l, i 1911. II ilf nm mettitsmml thee it.) x iitm It f wit mm l iime 20) meip js mitimi Itý, .1h ll 1 00 0i Iti 00

ilmid -wuc illm Ilm SomIt lle A l aii i lie diiitg niot ill. ( )imm Ill shitps til 93,00il0 gi-miss tollis wm'emstillk (itti itig itt'

CmIke Folm'o Hcrill' I icmlaix ims1 Avlt andx mii(iiitmlitt mu ittl mmmiid and Ocit l Nitile Fretownim Area. Ah'l t1m

il-ix- mtmm: -mi rimi tlin bltcmkmtle ixi~it Itlehaitlmt I iiilc Kinigdotim. Ifowemxt'r', ilt'- Northi \ilmitiit (.io-
st-xxm- i l.li 1'-bleo ii meitlititumet to matki mcm m(;iximmiet cus pa~sse-d m Iimitigit Ilmis tntii-eiu aitmt imi mini Lt'hnmts
tjjtsblit- t I iveo (iinnmxmt nlyl mmpmmli. mmi liomut skimlilmig alli hissus whili e xcv eec misses were-
ixomit~ticc't xhlippimtg immssex eto L oltmts imtxedi-l mi imihlit-it oil tIle(- U'lmommms, 1le wortldh-wxide tntmii oef

ithe semoic lowstc-clm' ;is mcifl IJ, Y slips of 87.0(i)l giitxx U -Imiemt sunimk iotimettett to 22 iii F('lm-tmils-, ;is ide
toilmts wert sim. k lby U-boatmi s ill I h(-mm-eber ]113i)-. Al- weIC d eSt moved hi mthe Noelit ine xc A thil mti m:-k.ki-cmt.
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F1 its .[i 3-. Cwti 0 -fn1.1t toitin HI w"ahasl fittittud In Ic-( tis ofS J~tl\1 ). \tdv\.\l andto -le00 pall-n was. stNew
so l ion fol lio 16. s 11 tu f1. tSSh 1" Ittle Wlt t across the Sn al l ittte- --f nodrt

I itilt i ai ll n (itt filtae, S" km l E -au ft Mu oi n f tshsi Ack tilt s t sot-g procsscdctgll of r slo otspiio ieeds. i
(0U s b o lIs ( iidi sixi ct-bua wvp sun i( pcO In- i nd10k Ut-tl.I'ill\ of. jh)staio .pf-s il se le fll) ideal t Se lisfat I tmro

da l'if. lvodwi Wto aldcututt td:I n- pfitt ofs MAD. At-ti o AD tins-i. itel pa-boa wak i'tato-ed

tmfl i- 'tsth hVilt . anl d fii 06lL the il () la blgitt ail la( gs v1tla glildie tot ite 1-'ifstr,% et- and epthn
jcli (I' f ot f-f am gc tftp k itlflt t caifofthti led c snix fill(:i (tutu (itte I tfitt till taft heinto th waNl dtie-

t 'pi onts in ( tw o d~t, i-nf in l1" a f iilt ýo 61 itt iwtts onit~tl liium , V f f) hcii tll XI D(ottt-ttf s f )lIfiiijV tc-

IISiif Woiih lettt lof t-tileflutit h( e bopditeid1 fult- sioplaw- lttivedol lI-lcttt cfetnffing -1h - to m 'ake th ie

A boa tol tile lait" fithe In tacitboub c"is'' oil)e iii MutDilaesfi.
Allllel ittstitilitg li-l~(hett Qf~ ittll itfi' atn dit I )iii tgc a \i'11i i 9fl-f il t i le welt suitite ' aind c-ti th

tilis a lii flint sinkitlg of a icf-olt an slw te wof t owl fit- otin tip i4tl othi tlnilt -ttl'i tif Jiiot t att
fil 1tl- T 1\i -oif I ltthd ttit iepe o etrt ij-sii tls h o it wasftiri-
t-1ilts itittltsw.o da~isiitcaqcc till t ttfu:ti tgt a il ro Iin dmý tttst~lý(iv f'Ie his -i M A s t pll ant teaselý itdte flf _

fitsseic thilroigt oft ftralt (IcIIl ch~t~arge ittc tite (- iloyvcs anto e U-b o~s a t2 sttmpip g. of 1 make tlo e tons

fat in-c aini sotii toinai: Ito. Itec" atie ~ fmie vOwiatil(t aeittl ietiotlciel fkon vilt sikn t te No the Stuanitt

passdi trough (f s ic I tlt-s-a le." Eol nora a o illg Wt t ie lit loss(,.-l, b no too t-b at as et wit ithi o ad been refu
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I 1t , N t s ~ jt l' t 4' si u k i I i ' i i i it () '. f i i I i ' l 't 1 2 I i i i i t l i ' ti i i x us t c f-týtV

li i i 1 4 I tt l i l i l ~ I I l l l I I i i i i. ti It i I. ~ t ii l t' t t ~ i ~ ~ t i t (t l x ,1 I t i i it 't c tt7l i t

'~'ti xiif ~ t iu K it 4jt x si t d ~ ul I t ' t o ut v'Wnwi tk i ti~~'IIi I ...nx

lii AI i ilt it Nli) I tnt it * ii' Mi l t ol tIf'i., a Owl-It ii li'I-ttt ~s' i I ilti Iit tu

5.~ lit 1.U5iONts

Scliti (''1 ilts -%it - sti nkI"S/tt Il t ii int ta k mai'd I m"i tl fit'~o xiik i itii ft \ ii11 ti l lxxi), iii t l Y KN'iictt"i it i

illtt AltI t lit' tt ittll Ion] -II:M~ ltla la l 'Ii' ttlg ];n ttxI I- ll.1 ('x'tlt bai al 1ToulloIt It ll li t ii -Id
alld llc ll ( u B lcn N -Scl A l~a of iý, lii lg % ll rc .B ý o B i ay ( llml C'itt ft.ll

'. I ( -i n i n -) o f U o a s l i k m , ý I c l j ý I I l f l a d o ' e n i s I o c l t o I l F c l c h cIs
s l u f ,ý i c I o l l h m 9 U -W , " w ~ o ~ a l A m 'I U -b .-i % % .s f i t s f r o t G



52 AIRCRAFT IEFFEA'T L-BOATS' ATTIENPTED (:GME-IIACK

pcslinfor 11llis d isasi ci , I l oie word-w'ide Iose i55t'(Ile DV)itc~ lt i ti ll)nl' alii'! t to ct Oiiscl5c hlis
to ncmacio I:Ih~ I Iiiw to' liii the 511 ats U htoait' lii tit( jimillelniit ilIltisionl, tile iltililliel of,

only1 I 1 shis o 82000 gross loos 'stic stink inl April. Ud alis stink diirinv AMas' I'91A was '291 ihe( highest
, taililig ill April. the ti- S i'torescor ofte1.iesr i -odoild i i uylh.''i

UGS c(- oitso,ý. tonttiliod paist (Gibrailtar into ilt' Icadnlii tica :i the siinkiing of UJ-boats durinilg a

as! far its ,i.ýCricli- bifrc eIiniig ricde Neser wdic N orthern i ''aniit Area, East, wIt-rem teli
I o Britishi esti -is_ Ea ch 0f thlese Onc i ii\pli convoy-s Ui-bhoats were detici mcdte d uring tile Iiionthi, Iiiiic of'

ni oljt'tcdto i iilie f~iila a. iia r i themlt'i by ;iirciafh 'Thiecc of thleste were Stiik 1)y air-
AlIgiers ;is aI itsui It of whic i tl5iiit-c slips Pwvee stunk and '. i f ioni l HiS I('fl re whIichi wits escort inIg a coni-
five' (til) vii> fronii hRussia ill tile Carly- days of'ii tiit(!Iitlih. IDui-

O~ii lie, nighti of' \fiiI 211, i lit- Gcriiiatis iiadi' ain ing thle latter pairi of May, a tiiiiidtrabif increase
iiisutessiihaitrlistihl itlli io Tits ouics a( Aiiiio. was noted iii t it' number oi- Baltic fJ-Ioais cii roote

anid botihi prisoners'i aiind craf hiwre takeiti Thlest (iali to thit- A tlanic I i( [ltlie lccfaod-I,'aiies pssage. For
toiisisied of two toi'lpvies, noll IlloilIttlIA abxout 6i Soinit: I il past thc oe Ofltioiiis of AlHIei soooilai-incs
oinches abiveiiisci olfiti. hue ''lottilici" (l1 ipp'i) (ini- against 'ieniiv shmipping iii Nomrwe~gianl waters had
pedo wa-;s iiiiidificd to hold a litiioaii pilot whoit goiid(d prhlecitetl airitifi Firomi iiakinsg swceejs inl this area.
the iiafi anid melt-asciI ill iiioai111 lethlal tolcdo pt1b) iTh fltieuiuv misty have thouight iflat hle could Safely
aimed 1ii1idemoca t h vdien writhin hoiringr a ge. 'lax his piecalulolis 1i1 tliis area as ianly of these

(uisidiiig the itj(iitti'ii\ iof Ihi(' U-litial it 5,1 Wa iU-hatoS INscie ti-a-rling onl fte s Urface. Couasrtil Cooii-

rcnitiikalI-Ilihat 16 iof them eil t-c siiik during vllpil it itot aircraft tuickly explihtiedf itis- soft spotl, siiik-
Thei ('5(11)1 carrier grolflps mIII k- uiielfor- six oh' do llsc. g sis, L,-boats diiiiig' the( lat ter part of the imonthi.

The aivt-age itinih11wr I)f Uaiais-ait sea ill (he At- flT'e smaltiiiilmtr of lI-b-oats ill tie Mfediterra-
bhil det lioetf;I- to oii % ;ilaao '1 ill ii\ is l 1. f-I low- iieiii was Int~l itt dcptleiý ais four U- botas sst rt tIc
ever, a Iaieiiitivc oiinc of U hoaus, 101' ith noillails si mird thiere ill 'iuas s Nhiue aletil was Stunk while

wiiifd avi u-e eptli g il in un A&11114e. was aip- attemptinJ ig toi piss uliiohlie'i n o h i

pal!Iik fivi~ teld il Bist fpow' aod, ill Balliti andI I his xx i1S'I tilluc SOCnn11 d o tsfitlaltck oil it Pho it is ;

- Nirirve~jaolitsii p ,fosi- its. itpilsi Ilic lull 111moii!g it!- ii' ;lI;)' in niii ~if A (ol) Imi itt f'lit huiiu SlIuC(Ossl
Nsasloits. Witt IIvid-cu shiipuiiig fovscs :o I huiais %%.(Ic atiat eks iii It)( Ict'it Ilitiiina tt tiitiisttti' hlit' iii
Iosuei hlialt liii' fiath cscr b,,, lwfr;;I loo u ld iii ll- i p biat o1 pt usisti I1U toil tfie x tlu of' tclost toop-

*IlilgMi^ ~ i of 2111151us slo psý w xi-i siiiik iii tAm11 dmu-i -fii iotit iumtihcdl ;itadso Ii is syl s, fitiftt.4 ifith

shipi pingi luissi floui .if ;] (alsts af, ifi1 dIlped to ;I litxloon h our i 7 lioiit A hiis iictorI ato lioll. Xvliii ib bgltii

lows is iiil I" sli ipx of Itt 0it giosý toils wviii los ioui Mm 11 iva u uliooi itd on ilit' 170t 1611 t'itleh

(11i11,11 Mlx %inkiing if ;i fimt, Awl a unlit iiiiomis litItIt~ of 71i

'f w uist" hlt la it it Iliii Ni iiii iii of likIlt a1 is till) hlois iltsitifxiig viltlill Slipfs ;11ll( diiict ft lals. ITfe
* Inig ~ly was i lilt- siiikiiig .of till.cmII ;o lil iii lii I 'Sm liti its illfi thte tiiic~u Ititigl bit k st(S

- - If lock luhian .E l. i llI iitll(. ionitii iiim' if In(. i aif s l i ) Iis I%,% si k itug lilt' 1(2 iite' a Iitts vesselI iti xi s( w o )i s

aissisited Mxhhlieth I.S f5i/rnli i out- Ill her cx oflsý, -antI il m gilig futotl] I shIips (it-i iicooit
fiiiishli o itl i : 11 1 ýj:)Ii illl iti a shott (Ili miiil- fI t( otitst Inding tx-tiltof (lie- oioitli, amdpibi~

ilti ~ ~ ~ ~ 1 )bt i liisufaitt- clgagelliiciilI ittfvitug gull- i hit outisialiinllg at hit suit, iii of the 11-hoat A55ai1l 1)

III"- and imotoiiitiug ii 5115 2'1) sx'ili'-O (lt ask ginop sittalec slop, wa s the pci i hri-iiitit of til te desli oslo
Wvas si-(.Illiiig liii- 1 U hti i stuseuilt-t to be iite tll I cm ol1,1S Fit'/auitd. it) tile Pat-itit- fromi -xla is I +1f

xicini t lts ý tlt im Island wa s si tto k 6% i titicu Itrpe' ioN\fa.1 ix "I In ig thIsh In e period, thie 1.5$ 'Engleiuid
doe" it it s41hort itcnaif Ouc(Atill lie touls hadt( ]ler dc-,! 1ored list jip nese U-boats atit as issigited Iibi

steril blownoiutlf. Sholt-ih thi~eraftCY. the 01hC lici W ixti~ t-s o a' "iIdal; in i '."'I d;-,", t-.I; 'f l r.i:t T'! -

ma tde roiit tit wvithI the U-Iii i. and proba~btly satok hler T he Hedgehog se.as thle ~l~ilial-> sveapuil tUtsed ill
after twiv I letlgeliug aittacks. Thie gallanot arattr of tle achii~sinu these results'. This series of attacks I-CtlIttXId
Blot-i bsland catle( lo ait end latet' in) the day wficli frooni the slispictit 0 tha t a force of a bouit five J a pan ese
she had to he abatitlutid. U-floats -was patrolling the litle tif the Eqiuatoi-, to tlic'

(JON' 11 OF N'lJkAL
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oidii isti ofl Ilitilt '-liitah% xs'eat sea A Ilie U\ls1.ie't totilt' atti ollal along, \thie ImIi GoobTer convo. .ttEongi

Ilgl ,h I h i iitel. oil Thli s a~ili a t. F IT is ou ostan ing Allied (o mo (1ie iiItI'ep h~The das 'coits o[ b the t iron
pcl~~~~~~~~~~ ~ ~ ~ ~ ~ ~ IoIII]I cofIIi gltptisIIi moerm ik Idc lc lllisslcw i pa.t~', tsse oilto, Th U-boat~ ti packs,

Oil Thai t ' it Na, hut. fir age itla i w s il Il t ('1I1 it tl it. whittis (Iitli thu'IIc lIi l tiiiiti To oalm l inoii n~I. highl

I -att iet's i iiaiiiaciie Hiii thalg- otu ill imh'
flu c: )1k;snTER cd WcS~ c% :c Tc TIlrwE,-Ii Ia I t tacks wile loteal' an I ntsiia

IJilOXl I i 'l ~dal(LsilIl n lmA fN i 91 amc; iis tla liotl'iei to, siiitl leiking Imims had 1.5he

(Ilm l~o or lloic1, I~olts i.(. I :11 ea ;-II tlt W eser oIl iIi~ibI s eill il leCA ISs i't0leIi C I9eI'a'ti St XCiIie
Engltisht ( bi' tai fic t il ~Iti [ -al o ilm.Th i pts rti c tititthi slip rti ii ecet edi ta blt- the' L-boat s , i ut Stronsgb

tIhci next periio l sie ] itl~lu losth liic %ilieu . duuir k' onIv -~t bro its I li x Imso hle i tillo g witho o py ibs n'tteg

dttl Itt [.In wtill Ill t ,s-t Lott li ct- ls - ililt' i to ics I i ' I/ld l ig tt'st' lagi t iii s i '~ltct ti r'

"lIts II I i I tt ms ltilt I 1\a (I ilt ls Ilit-( s tti k is o i s I I iAg a d l le' slil d t i l5 ) i f Is iollt i ll U S si ills Ii liti %, I .\lo i('

I f it., o eat io It \,;Is ig sti lilt' oiIl til at i S il's wi'tt' 111th I lil (i i tit i 't I iits itt i sl IoC11( 9 3 itt~ llV it ii III- ,

a sli hi ltake ; ;IsItt~ l Ig ttt The ' T %( of ti- lit hi llo Itl s I Its an almost (o) i ctil uitt'I Ilals tid i s l IIti itif i i otIdi I lust' -

isa :11 t- I Iutt ict Iii i u~pssil-a t s t'ttis isttI!till, to Iii~ l 0ItiItI5 ii s httIi/V 'olp~ m ta111' 51i ilk i miaItittit of i

UiBOA Is- iitesllol whk w~u~' oft]]lh-ncku l 1l~ r

fl;ligi' tioitltit il p-~iats io ttu lm a-m to istics ll't' se al tl i'. I ~Igc dlvit igi Thes tamitlhtl not gct aith U lof t iipl

ti011 iToliil i tile e iiit hiisls'd ill tiil itiitt stii o l ttit sAitaiteis, finc aids lha'is'eil the Th'ios eIrtis'

I it'd (01 k.) IOS.IDENT IAll~~l:(f\ý l.p k l l(,w i ih d IC

I IT, II I-,I I I t il iIT ;I i o l i1) it I t s %;I 1.11; dc I li -diill d oi hi h-s e(' su fate opc ali m-o"Th
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of, AIhil Il)1ihe Illost IIIilmili(C facilities Arc4). IIS they 1 had 1'h~ sex la l lsc groupIljs to) be' 4Vidlit)'4)4 From tor m 4y

collic hauk. lllthroug 4ohlintiLalNmiVl1lled wter8I's, from) dt11llyi lix v 1 i10' IciliV:i~jn1. 'I'l( II lix lt! ON U)o))

lunlg, CxIiatLstivC, dage'iiuolls. and l no 11I.uii'c lul v'oyspe'k were cI4LgcII hrom 10 knnt~s tO8,i0rnd 10)
panil'4)IA 1i rc'di) the Noith dr- Ualh 11 -ioal. knolsil II oialmoo, \611 the Snfi\,ixs, N. and 1' de'ig-
hadi 10 p14ucd'4 mil.imcrgde4. throuighI lie lBlV of1 L144c1!V Piall'' ill ..... C~ c lixv spuvds, while ill slIow SC

Juli ni~l ,10 hlko it 01 11i')'~ o I1i4IigciI patol 1111(1 ilie; IIIl( ONS ltont14't'erc abo540 lished. aTh 1V L sail.

Conlin t4\.he '.1144441 had Lio pass5 IiI1u.'141gl4 the 0 11111 1)1114 oll lin (0)45(10. Saltile cadui wayd nloinihhý,

di el 1 I 1 % i 'Iig i { I l ie mlO lS o s , 44- v t 1 1 4 '4 4 4 ! !I o l c ( : 0 11 3 c. ( o ] %x-T e a e a c S z

14111i'CIOl'4t 14(1lit h I eII' liillipeli cstol~rs manned4'i ix IIn.o diciemi i)n~s ss':Ls 
4

8 in M4l;4 1911-ll :1(] l--M 292,
morne ilIIigll IL *liILd I 'eivs. coniIs) ting) of ) III illhs and14 Six ecorsCII, was) IliC- largest

diaik%(HVOfi (l te hICLIoS dOVCel1igI~ilile Safety of Thle dalliE)- h011) U1-h031 i~ack ill th 11WeiCStiC'Ii

ships agiL s1(1 C hoat 1 Ilak.s. 444)5 iiu'llati ling tii s A\lit 1)4111 so lo durin ]]lost)011 111 of this perliodtihalt

peiod')4 and1 hail (ni 4L.i-e'I li infliiien ieOl \ll ic i I wlvm possible 104 aillow s(11)1'silippilng from11 the U1. S.
i1410%ItSOU liii lth ll)Io(('L 141 .IinofSippinig. Ahlkistld 511(5 o a511i44l15145s to siil! indpclllejt1t4il)l whelCleve) 1111u

piiidic"i'I %cry1 144''4: oi h %p41 Of l(-Mlic ilip wli ithe !,,Xl~( '-)4il :44:1; lo maintai aC balanc bleth~IweeS Il

I 2 lT"A I kmll) I 144)1Iio i11 tiI cical. A II,=kl44 dil) 41)1 caIsd Safleys 1)1 (oil 'v5't' sh ippiiig and14 Itle loss ol

alaI I-knot shlip ma~king dihe 'alinl tripl. 'IThu (xplila sa 'iling ;I ii Sl44cil (om %ps Fast rn)crchl]li)I k'l's('ls

lengt of44iKC . ;Old4 ifl' i4 iý nlot~ iiIll1'ait.Iellab. iht-ship ' 1(11 illdcpvl (U)nl along 1114 the 4ls duin h14)41i o144 sip-

lito sm i a i 1 I 4 1Ii mIln i)1i: 4) 1.n4.k .44(41 ak , Ill(41)11 Ship po 1114) W)ii ,c v I C 414) Iii'lt'x da gc (1)1.41 a i Sillo e at (4)

11444) 144 444 I fi It Il (.5 11.1 IOHI k41 14 f1) i ll':.1 jpcaII 5 inni s 4(4 ildcpi (, 4ldIii) (till (O ws' '.(1' hi

p4))Niin '.1,4 1 il1114 411h~ it ca 144)' i 4 ('a (C r)1 the' 44.41.44 .l wh r - n ild n il o io s Acc d

I igll' IlliliX and4)0 Ili sh1411 1114-dc a1-k)41 to4545 their )14- icat
Sl1 ced 41414 a14 111:114 alik ll il4 1)44 14444( sly i ii ion) - - - - -lill

snl141. 'l~ 144 iid i! :n 11:421c)c10~a1'. did hei ]);t414' ii ill1-4(1.1. 4ewc l l()lIma1 and1 nih i ll) (15(11t1)11

I 1411:11 i tII)4414lg4( 1 4)4)d hiuc isv~lk :lic f P-si'. ;~It high 44414 di4141 :it'.4 Hil Ixt'lill'' i. 4411 14 I11 i ' is1) pcriod in 114

4)1inlac p ul and~ i(ii P 44444 al~ o h s 1144 lilt!(, 'l t Io 'fileS 4415(4 trI'si (I i 114ltippud till l) (iinpr jx t( ' i))

Cli(C S 5 41 Il 13,1411. mc-ll nIg1144 iL A1:4 ')tj4: l)4444( 14 4 in alp ar4)1' il in) the1 for of 4)1(11 --ld ill 0

siniirci l 4 1 IJ - 144 1 c4)111k 4144 It 4( m 4ll 1 I :4% 4 a)1 414(411 ]1Intl 4111 '4-I wel -hayci:)L oi'(l' the1 ni ac -durin tl')l i ll!4

t'he 41 )l';lCnhi of44111 Ixps %link 44 I iorgd pi'ii01l. 'icii da-ililincan were4 f45I'igh111t'ing :t b lkijitills Ilaie (:4(1

of Il i-tc of iSlthe (4l)x(1 '4 a%'lli' Iaill aN CU: th number of Tl')Ii' als traveled5 th)ron'! )1 thle tay le. Biscay ill~-
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ilnitigtheultvi ine.lelacti thati iliertif hadlswc-nt I -Iols tits. (iCf thu Natxos (-SR, which drlcn'ted

lilti-S conililtci i 1 tl icval iii Itlil I 'lt trhe Al lies, as liinglhis ý oist hse iiJn.i in ()-ttlit-t 19- .
li-hottis, llttiled of Itt-it aggItcttsise1tess and ItlH ittoiitv lilt- 11(1 tcltic ol theseI haltttes wats it Smaltil itiietlse

IIma rr-rIci&ý!o thil .flu-- ill the( onutioh of .sighllltits in flit', Bay ol Biscaty.
The new itni n-s fjirst lcI(-t-nt appttteil ill Angnst -\btt 201 sigliting ;tiilt F) atittks wet-c nttttic

1911 i ilc (ilial aN f Rs~rý lalsi[are . A w 11olithy l- l fst(Ba d i-igtile fis tfv mohs of

111111ht.ftn-( sa lo ct. imgilig balhiý.i1d it.(f prteviouts pek c-ilAi was Hot evenb~,

tiuiii, [lit') tIHAIti t110 11 Uitii ltttggittg (11C (tIit of [U.S. ille uii-sltiti le ti lt , the ttsol Ilis s-
.'-ljltn, Misiet it sIvas vatlit-t rlillicnilt lot li Ihc gh oflensise (Iiltiti this periodI toilr ilit- operilt ;oittt

ly] met. ;itl ai ihoig 111C FNSIt (:(last of OW Ittlited SititeS
tnt-e etia," had not pii toitind eitleI ohtlt TII s tilýo matrtic (ttstlig tip) i ktigults t¶) t3, the U. . Armny

flowni iiioillthit ill dli Bat duiliiig fiii .5-iiioiilliel~l loot Fr~s 5(Iltttimllit sslhltI ]I,[ hi-en opti-atitih ill Eng-
ft ott1 AtigLst 19-13 thOngli iDc-tenihv 1913, 1I lies itittil w(riit tilicxct hy U. S. Nany- Lilteitiots. ri-v
1Higii4lioui~sie)~luduotil insgiiits Mtiti -~ o I.. Nai, pltiws ill l-;iglaiid ((list hued FI-Ic \it -
outC kill a tmontih. Ilits. :tiiiotigh the Isiittgulloii wati k V~i I I 7.

gnn m m 14 tii h) u3 I If. q I mNI Mitwki xo lijesdt wAIt n lior oii~sw-t;ii-isc aol lo 1c-gda >homt ()itIn his mosto.

onlIY one !fill) asgici-to. liik Istlt of this dcl w feis ail 'Ill- V. S_ e-sort ittiiict5 iook ili(, ofnslt 155 g lilis
lit \ x iailc Ity 15 & "ic~ p ill tIn it tiitt Itei of I'-hi tl (lit. I, lio: illi legiolts .olisiiso le tiw -ting of shove-

tipisit hiii 10I au- s foll Itl c io sp Ii .d st-o l iiid aim a lt, c Itt iiit lk It -ttit5iiIStill po sblt-c u ll alit-

qlttt t111 i lb lso 'i It i tl p Ii it0 l iiil of. tl t icfl l i 555i ll St, ttc iils of hu A aills ( t i 111,1 is.
diujiiit t o ,wk itI llt- iit i1j1(1 o-iI111\ 1 2.- pct i w 1 iiiIftl Ih slitst:c tisi' tt jt-Iiiouittasi I lt 111 (5

li ")t- t ilt- ltl~ilt i vilvII 111iiS til th 1(u i g tlit itlc- i. i I s-Ih r I lit 4~ vtm i m sti- Ioi OMI A T! j~i g W ith a it

it s-tia i- ai sIig l s)a i lis it-s i ii5 1 w h ill I lii pr s -Ilcie os lt- Ion i iii a '''t, t is~t its I u it to i. at int bit- i ft c

p.6it l dtlt ii ltii- ioilttt IIi til Its ilt I' \I \lHi It!tt I ti( till Ittill - miito .d I lf

opi lit.o S Hi la le cq iti-t- ;it a t Ii it -, to sýI lt I tl ujI~ ittý gr iip k t -ltal %-is t [I!( S.it~ ( VI;--~

Ittshlic ; ll tttl t I~s jet plaeo Ix .ji -igh4 (liglts si-ihc ni"l i l wvý [~111 lit I-11t Lfr tt i tttir (lilt id ii Ci wa its t itt le ft

Collsidul ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ( ) i-t I cli-;NI ~, -'lc t it ui i.I\1; I x- niol%;s.(olIIlilu iaýb c l 1Hl



W~ ihe alillKs i-oll'SllttI int ditt Aitkitg olife tlc IhotI. (ti. l Sctentdh and( Trechnical

%Ili'lolis' fit(' 11 toar ;it([ uttut k it w'filt' it wa-us still oil tille fluiott perS iodit st't'ltci ito havei stittittiatif (;cI-

lif Stolac ko licisril I(. oCh s M ll~ s tIltlif otti gus I tt'Jlil hit p gics and;fllt itixolscilbe

p''is whtirld ilc 11b aitnhieIBFtqipie:1d rii llspeid

h i0 w iihco 01 p thi flit Ii iv tiJIN'~ ft' til Itlii role t itt pV1I_ flit if hill lii 1st a ncw tait fh il)X'd ti tit .1 2111 knots uttilld

lo',ing f Ill flsýa I'-f l mNi ill-c . 11. Ileji 'Nit isti I us gtill!. 11to alI'-..it.iitot top d e v cc isItuiffpcd t N 50(1 F,% tI''ils

('igi l il'ol %ivititiiitijf fI iiug abot.Sittfl i ni f ot o~ agaOff( (il"IS d pit iffi'I hititt ttii lsvdi~ttt tie t Itrcd

fi5 .\l't (.'/itotig til mq 1q run ftning W ttt kid Ii 1913 f10~ itW.' Altsi liiia It ado Ifihi ill( S rtii usc hot1i

Iii he illIik tt' O f II stl l Ow1 !iii'Iu ulniý p0t of :i lii Iiti t l ilt I titi ' 1h in ilIj it llifiif it; Utbol

I i kit I c aI fitil Iliiis batlc tIstl 'boItS Slit IlpisL v i 0 .tk hsrwas il.itf roiIt (litil o'tf Ii tS ITtitorfedo,

muhin lIcst it tilits isir Ih I ýo us. if~i ilii' (l~ Ii's I)Ii ioll Il . i 21 -ill if ctc ! r llt / giul t, ac tr ftiif h ituis si iiifui illo

Ih;H cin I'll( IM .I opt1tl"W t g t~ pI PUWI hu/m(1/ /l/nit Ti t s ( fit oIif t''fic111 T i` i bttt p i w111 aboutl 25~ l psi atnf

19ft Il ol g t Nt'fi-- fe Sjlitt l , ic 's (fi~ ll% sank til' lll if( I ts It a11 is ~t h Iu 61 0 iii ds ii hf it s li less if llutt oilt

lit Iih n I I SSC htIS al'itf IW (IVIYOll I t1'0t 1511 ( ilt- PiII totisjd ito f 1 fit tt'I'ttjs pr pcs s anfdft111 its h iliitl

* m s 1 whlef ii t-holt i ftc~ ýIll lk I t ii i s i ih i kso IN)- d111 lii Ilft a tt ft-1no utitl) S tI ka, tnutsu fitovri 00yads

5i~istpt a ctt ;It f mhstSltl ii hI ' (o itt I. In fit' I ofill 1( 1 t'h' fill' I(St if I ht dioi tts''i tini disttttk'sd lsi ( l tollcr lila-

tfI -otki- lls itI tilol' filnd nipS of11 III 1:ýs ttht idlt t stil' IC 5tll tItlit ait l' lsfI 'f'ii 5 o lgit st The BriIt ish twilt'

ho' INI ''or Iiie 11 w l.atm cl1) l~ ' It o li torped frn i shp -vsb r

aid t % l l ott of pidt oft %ttIn s ftc ;ti iti flg co lcn nI on fb iicIli-frt;~ ntt o c oiti

I it- likN ks. la k b . .pN~t ý'~ II~ in it % it'.ctf.III filit: w if tti't I' ~ c lii kei-s waslI ae o' tkii

J;-l~l 19 1h I(NI1M :PcI M / W i -M i) y plua u lxo -d o l il
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WeOe n11014' (Ises oIf iiiajliiitt 11mgonn of, the dclieoie l1'4i(al rl~llgesol[( Alliedj radarisets Sariecd Fronti a11011

mcchLWIIismsI (iwll'. andi1L thoei,,C41 ('llwdos that (!il(1 to (1) mI liles, hit diere was a coiisiderahlle loss of

hitwr less likl tr I o s io the Ndp du totl Ill onl V&1 (ihvl'l mid() llpcrait~onll conditionl~s.

Tlic radliri batti (onl~illnitd to pilay ;I promlinientII tdiit til fl~it, X nubrof sifght illj45 anld alttacks off

pall in !heil ([(3l %%ar dulieh tiAllies [aveod Ilit-([11111 I 1.sijtsl th tteees)! wnuibloldsappill din conlacth On

el-t il, the ( ;(icll( l l %%-ifh C iltlllll(ic ha l ro (on1 iliilincd1101' t o bc IhyStill II sd sIn ti cs idy (Inc t oeli~ I 50 l ow1)1 I

co0luoun1(a111itoil and~ !ado (dylcl ol~l diring th1ii McpJ if '.1-Ildltg 10 Scth aI E-bolf itd" (tpe )i-

jllrilllI 1[[lilfl hic1(Ili(t (.c)lI04 InIoeligulicc fiilhJlk 1(51igallt cVtcry !'.l (If Allied radarll and tally iig one

Iwo(a1111 awale of Ilie 01(4 lln of A\llied ctqlipincllt. (If Ihni beSt te~iNIilIS W.ith 13 ofIatiOII;(i (Xj)Ceiell(e.

Jit 11111n jot G(lIrnal m1 oirmilii' cflofI, was pti1 into Flu siled 11011, S1. -NI/aile il [U-1061 ol Fehbruary 5,

tOlw tlclIopinl~u (of a sca;lj(hl~iC that tould dc , )- j1 , 4 !H I'Va- la*(i5[ (d(4 Wll i ji W1I-1,1CU b atWS: 5(1111

left .Xhjiei faIl[dar l.ih''.~( Ai tlw~ hepitltiog to by 1111 \Spryv 0(1 PFeiao IHi. A sSdulildl) (Sjoijwd(

Ilisinnpeiod I thenmill' Still had no ide;4 as to whla ha U 1b11at sillffetd Ill slt latcL jill Apr~l 191 iThese

pimcdl by' heli(- inhg AI a4 (limlm51(lfe at~lllI((sIlo S1111 C (he Allies wcrco '.5(11 aware (If the jIolelliall

balskult wht11ij hiij o((I lii'e tol Ill 11114(1' wii (1111 [wIll c lh~leiitts'. of ;il Stbanid St1tl1let 0110 iiC %ne

('-boa Leit~dl A11( hII(TI'C IONli ( I (Wall/1 G-ll hadlr, I lIrc11W(,SRi lidw :fllatl' m~s pllIij.A tie in;lrlidm~ aill ill a

tandI [1 wad bung lifte (Pi U0oas all.ý f1c101 SIII bef(1(1 an -x ( 11 51cl .'I h illj tcl I ogllt( A.;unt

UllIl ilclli (;)11a d id not 11,011h lll-lIoll ýimlku balioal andl--I Isilc l dop il~lI5ll ill Ioa psladlu 52innned(1

h1 I~llan ut2, (il.. 551 hc t[hu 111(II tll Inti -fmll IIItlld ladat 11411 %%v' "(1n ned .5115 XVIII weli c l(O 1(4

b ,illc I ;\l1ael Ic~i(I) [ 1111( [14(1 4 Ia llwli o m ll S du to(I~l' s ghtl(ýlg' 11( 1411 (:C-lu lo l tj06ll (lleci a sIII' and1k

of;lldlgi~l'.Jlu 141 ,lo O11bc(' Grma )N f lic (45 4 lbct - i((1 itCl nf ell elll'(4i't e Itss 1,f clie- wa 111041 ill but

No d fi i: ol gi allilil. I(- c ,, ji m - i Ii- llý il -d la lw d ff~~l lo (a ly o l.if a InN

millN o U-oal(ýIpanl a uallc~llhc "h oldbr, l~a~ite Inaddliol, iultam- plosui w's p l'o
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Ii') ___ AIRCRAFT D)EFEAT U-BOATS' ATTEMPTED) CONIE.IACK

ilig C~tO iIU1 IC~ itoi)II lit' ljitli I'Mor SeC, lol. every pin~ g, prjessedi dilwn i to '15' be ow the hior izonia I. 'he beami
Ivlhler bt-i le laiget produtcing tile echlo %%as o li(- te Of souindt is broad cil tnhle ltori-ot j ( I phlane (310' to 410'
rigla or. Illt of'h tile hear inii g oIf [ie i proj ettor Thie 01)i C il(T 1er b%) anid ela]rtW til tile Mvert laI planre (20
0tIi) J ~~it coo itIhece fc0ru, dcu---i eii i e te bearin~ g O ol 3i i oil aIxis). -I'ili aiS ha se ShIown th~at thle Set. is Cap)-
Hic tar~get With gl)',itlei-U ielliiie and rapidlits thanl ablet oif' .St~titg tile S(IlidIiz ues LI) withini aboultt 20
with ii litdla r( eCt- i -rani gin g equii pm enlt itolone. feetl of tilie tiejuI 411 thle U-I oiat, proN-ided it. is I CIeowv

Twso new I y pe~s of lep iii Charges cit inc in to use onil 100 fet Ai itai .11owCIt depths; it. is 110i I)osSible to gret
HI. S'. slil 0S dlIing iitl iiis period1. Tilie M. ark 4 duep iil a1(cita tiinivasm-uii nt ttiVs. It is polssibleII to uinike atcii-
elial1 r Views hilt(,[161 i LII a iii -lte -poinitN hixv vle Cituicttks oili U- hotsittS itL de''1 doIvi to soITlt: 8010
w-it h xil as desig u od tilt AvIci p i'\ill ho ll ct po iedta tl aad yel ti
range Of (bte U-boat~. '[i'tt Mark 9 depth li lirge was
steel-cased andi .shapedt' so its to have ;I ftst sinking 6.2A4Snig o ~ot
at,;I( Ilertits rdiotit-lg thei it- itll lime atid titil1-

(Ijleotil (t(-e eIbi of, I -toal tImIncovuei. ilotIbc tTee Hit;11 Ii(lu'eIlltlitbe of L!-b)oats 5(11k Or DOl~bilbV

ilii It i thltrgcs weltc designed to illerease the( stiik itiut I t titit i 1.kd2 ttlt i-~
Ilet litx ()f %M lalte' ( LAI. awticks oil U-bottls. tItlis perliod~. f'hc troll I itltlntlilh' score of [lie wvar was

'[The Britisit alsit improvetdtl the :lntistlbilnarine1 read ied in th it( SIiisiowii, July 1913,. whenl 'fi
equipmtelit t til theirI shits i during illt'tit pu. od't ol, ht U -boats were (IMt li)Ccif tiiiU11111 Hio IC the orld. Of

;tiotig dilbiett liltes Illitl[lite U. S. Xnqv. '1i lue he toal of' 2.3-1 11hIltut destroyed duin llg tliis 11
Squ idii. whichI is tlesigiit't to it Illow depth Ilarges l 0101111iotid, 1)9'ii t Gein.1011, 28 <were jipaiiese,
ailt-atl If thle Stipall Iittsaltlollontlitailh miIltlrdled anld tot! 7 .Ivr Italtan II1lTh 180) U-LJoat sinkings ili the
oiielitt'l, I thu' iltitl 511% Itt' iil tilt- bttginiunig t4, 19-Il. - .Ilalilic MeT' I-itltrY WItllY diSlribtited. With thle

it 'Il 1115 .1litt~t ltI lttflt-.elelieais lve, d' ladiul :iS Ititg tileC Noh tim~st Atlantic Arit
siteI tttII t~ bomilbs aldteltd Il ( lit' u1 tlking 4 wiith .- kilis, tht Not lbicist A\tlantic Area s tit 29

wtIllt :itith CX1\jI SittS 't lctt buta Ittse tilt!. lol oxiowht Altillra (tollittltoi1iaf tiigL ot ~i

.\sti C i tl t 1( XII ii1-ttg.( 1it It 1t Ii 1 ill t ied to eI hetiIVl d il ll Iig o the1(M k l'i'1
;Id% in v its tm l ittl Itph lalgitc li slI5' kmiis tis pertiodI11 ifmmti for11 122td.Shp a.1le (52 per

t. 1~ be i lit trOcl ii xvillidlL 1ti .1 kleti. or ((t Ofil( Aoo th t'idt'l- loi-tilt Id mot).ail~her h sob-.p
p I lit, wel al~lti %Ii i- l it 11 tm kiigt ll i i s wiii ill isl ( m o lt tli lat' .l itlll ~ di t o ot petatioi n If slla u ctis aft.e

St . Iit l( t tlit i I i itt 1 itt.J Imll it;I Iti Iltil Itise ;6(i11 tc o c ito t1 of idit 1-t i t1t1
II i1 i~ti .tt rl j f lv-w e Out sc kit ilt thic hISlI t At it rta-k accolltltedlt

l Its fl : ha -c I 71 \titllm h it' lil;t tt 11 - ~ 1(t itSkM speed hlol-7 U b ai (JlI't\i lcr 1((.? ol itid l- 1), tld' i c st~ I tilS-

1.Itip (.% 11 ti s ~l~ l p l ia t a l~l ttl t tutu
1 

of l 0/ IvSi to ls milt li i~ ml,,td II ItlilhtS tiie triitst C It k-.ols 55 5 ]lt'tI

.It e ot it.( 1 11 lt Iljti tsae I tIl. lt t!t't'r '1111, quad- t itt \ asse r tat tacks d '161(e I~m~tt, ~ to

tA hiedli laO issloil b ie 111 l~l/v IciittillQiltill hitfIlic . ilikltir o11 1 1111 itbwas abo thsperi ce ts ha ti. c Ct~tag
itngew It pck5 H7Bpt-i d-1711 ttsed ;t li fusilet- i11tiltt btei'1ical~lit or C% ptriitll and itilditit 11 et-. xoje .Iorlottu

hig ;ill-I c ulawrysoi id (0 k) lell t611tlilWh nyw 16.a:s tirc' Ilc AIliuit III-ii tI1..
1 

log3-i ttIti

fiic , .1il f ig lfý,dl p ll t 1 s ll-I o cp h a cl.ý r su te il l -a l ol ed ll il c o li-,wIl
1-17 As i( ept pvv im~ %%;I. iie FltPl.Of'HIC 0.1;Ick -e 6ý il th



SURVLY 0V1 RESLILT'i 61

16.3 S17RVEY OF RESULTS weathe [le pori ing, [olreilig the0 AllieS 1 0Itnvoy SIt ipj-

6~.I. From the U-boats' Point of ViA ping, and. waitingi for. tie invasion. They Initde no4
tiiie'llij to s( ink at large aiiioiinl of Allied shipp ing.

0t nilerliprel tile rcstilts ol the LI-1oai war tltii-iii Thisiis clear11 tly et InII flie I-vs It thced bv

tis per'iodl ciiiliet'ly it. is iliip lflaitO to itttl ii that I ih Lf-Itoats durtinig this period.

ilceisix-Cls (1eeated ill thle tLOimil batltle igaiiis't the Wepe stitiik monithlyby U-boatis. This was only about

thatlI fir olil 1Cit'J ,-:1wtd hIl ti lcý( Llolli- itig tiLt prlevamus pcriod. Only abitint 15 per- cent osf

lied rat1i(;alls efr it lul~olid tigailn lbe a sritolls Inew i-these sinking% took place inl the Atlantic, as about
it(e( to tlie Alliied solliti lilies aclross the Atlhnici. -If) petr [(clm occuredt~ in thle Indian O-eano and ani-

fiIe Stilt Ol i0 t 1VItitt IM tllC (;t-IMlao I higlt COM~- other !5 pev ,cenil in the Mediterattank-i-. Tse world-

iltnatd waso 1d1e dcv'! I'L'L if unaircl.,. 1.PL %%i(IC Miii iit ofI U-hi tt s- soink i oothlly reachietd a
oh IA-hoill. )loot ( nlltionne. Ilioni radI~ia hocaitioul, with pejwak of ablouit '21 ;,moot Ii during this peC-i(1. Thie

mucihi qr-catel. stilbill.igir~d spi-v( ald 111ill cuitilely newS wortld-ss ide \xChll tie rate re-it-ell a new losw of only

an uth(titk( Inctt lini oh piodin lion Thui lirst sketIclI of a slip (18001 giross tonis) stink by flth- average

of' whatwas 5' to he tilt newS pieclaihiiawttd I spa X-Xu U-kottt brfc lo t iitisel wa s stink.
[1-Iioai lvas inud ill jtoill M1 IJ. B-, L~h Dc i t)c II, all U-bottLI ;IS l1\ it ilt \fle dIioti-titteati lvas slightly

designs we ir i silit LI L it lullilg I iil I o Lct 'oodeii lower t hittl iitll 11 ti:-eecediitg peiotdni Sicily Weas inl-

iiiiirklps. IliIli tblusll, 19+1 I it wais d(It I ttoi l stllp ended i ll .1It) 113 aLnd thei \Iediicrt-anvan wast coil--

tIIIt tonslil ll ttoiLoll ofl old is pt c mis et p i that sidered opeii n \o ltrcd shipping, althoughi tiliiost.

those thlat hild alicaule littit hlid iliiswcii S-i-to) Ill. all ofi it was lior-ed toi 11ttisi iLLlul cin-ov 01itN. 36 tac1--

cliulpllltttt. andlii toiLoiitlt l( tt jutuiditiotut of ( iaiii ii-sst,!s were stitk Iiv-{-Is~iiis (lriii lLt' is jaivioi

ftil ew less- j~l:Si icttii-i L'-liuit, I ;ii al ice of oh 'Oj [ MIN tuitsstk.
hlie gci~lc:I strati-g\ of I litlciil xv;t to kee- li .'IliIpjllg lossiS t0 (4-r11iiit ;1,11d J1);IWSC iit f -ltoats

I -lo;it I[(.(. inAii tiig titt1il ilti- Iww U boats wtitilld hei Ill tliIn-duhian Ocuiis seete ýit It slightly htighiei levelI
Lciit, wsilu ill(!\ wttllit Iloit i to If)(. ullciisiscu ig~itil. 11 iltilh preioils~ is 71 Shipis wurc~ stitik lItiliiiig this II
Ililt Hm. willIi fip Its iu t o-'(l Il iiit li t-ol I sel as aIt tiblde tin llii It iod, I iost'tstj i his was ist i filt sipeli-ic inl

as :itl ti'iie! iii itit-tsitr-nlitil. It u lii-c iltitgl hioiw Iit -wl~i, h i iic was Somie ev Idence ci tOtt' t 0 iDMIietaStIIS

ititmi,;ii tlHI to titilab-c tIhu -1-- he s iii ipl~-;iii lto ; - ;IgalLsIt~t f l 'its- itt-')luin Ill-( :,ilikiklg oil Siwf 511 F Oais.

sallto ii-s tiilit' usetit oI insAsioti. Fli nil taim t I hii wais one of Ih I( isw areis whclo It lie c'dl iii11gu

c i Il 1, oas th llinilul 1Iii', hpttiot wais se-lf liii si-Si toe %%xs ý istil I S t ia i uv bl t Ijo s1oil l rifoilluis its, 1I

f irm li~hug flttl.\. -wooliid aiii ipt , ril I Ilit t i mv ii ship s s in sitk 1wi Its ho its lot tith Ii boiL stiniii.
%'ins k ýis tuth I-Allicil shiipip~llga i) i sh i iaiildillf a th Jip tltic Iut its weit stIi( 11 tosilt tlin d Ii ilsisc 11)

ILiii 1- *bil s "Mt 513 sflýu It) Ii ii tip hi L". Allivdi fiat (is' isof lated nltjiulSj% far5)11i t Itht f11ill, liolk ol
ill the ptioiriecit of shpig-tni sktch I111,iL lti fliu.sliipping ill Oil l(:u Niiti ',iilt ( indlitlij tteiti Isl oiulk
liom h i-igLSitI tigtilisi (it-I-IilO i tlt 5L -- m l~le-iLt(iatilt \cssil lvtismstnk Its IM)oIttis duriinig this

lhii ig lie fatis hllf of 1913, 0w I. hi it titli Ic i1-LiI~ltoll putiod, whiile Allit- htit' force st Is- Slivbili-a

scsuj l ittespls . 1,olILtdti iig ollelsise- oI)f-llrJ0IIS rfi and siibmatai-icis. satik 2.1 jupantclse -I l)oits ill- --

f i (.Il t ilcli t-s 111c\ i w Ic h a iei hadi i t tuI% Itt-i' t Ile Pu ilic2' -

osif ivwr tou-ualtcil. tire IIliuuitlwilc' p ii ie-li. m itsion of Iaitieleintg' ithislicit' 0 i -I its iiv-1 abouiite t-0 per

Stell-1ai-ta- tii. illt-" titldliol Liiiiudu-iik sIIc am largt- (clii les's 110111 lb- ;Ivl'tte' ititiubt'i, at sin idaiot i-( iuhi-

"3hiahit'i Auigirlti~ silippitig. tIHle itimix~ite oft lrciiious petitat. liThese U-bitais saink only eight ships

li-ljiotts ail seti ill tillw Atlaliii ii vIollplt swetils iii of tXI,0l g-amss Iolls tel- fitisuit ill widely' sc-atteretd

i'tcaltitig at mirl~ii~lliii til alaatit A0 iti NMas [9-H-. Tlt lit iS of tiil( Atlantici. 'ile average- U-ioall inl the A-\i

-- (XNI-ii-NA IA1_-
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fanI wtf lit(' low in olilOisiv ptower' as N was nnust rcltiton of lit AVolerchant Shipping raila about
abetjin ny o a shi 0 gostl)pe 1,1600,10(1 gross tonls Ilotslighl highet' thanl

Innt al qita (It LOIng)I the pietedinig pci toti. Cuonscuoistis'. thereI ~~~~~~Dcsp tc etilIt' niwager resut is achi'ewd by ilthe average wats a nN ('gah ofl I)F i nt 971)0( gloes s a01 twmtl h

I ltliioiwrof, F -itttts stink in thei At lalitic (0111 jutte to I~T' shipping avaiblible to thec Allie~s had increased

i(I-Cast as 16 I were stunk nui iothiN durin tg ME Uis Iqn d almo 0st 1 I 000,00(1 grosl(51olls du rin tg his period to
LThe tis'ttay file of a 14-boat no inThv Atlanic total of abomm 71511 AO ynAMO meus

during this jttti It was, bth'e Fore, only a bout -41 A toln. 11,3000,0)00 gross on s o f th is tot1al consisted of
jojitlis hatlf we Ow"Vrig lisi of a U-boa at asa inl tankes. October !9-iS3 watt Itt' lil.si ttofitt its wh~lich
theic pCS ions peiodii. 'Tbis nicleatt that thle average die( total shipping avaihible was larger than tlite
U-I oa t at ,eil in ih Aii. 1,111 was ab hi' osiiilk onl Iy !/ý Itt10,00,0(1t gross lolls5 of stii pp it g available at theI ~~ ~ o -slo he M gtliit o tiOtit'o itseh last' inttltf wliats st \ an ia Iit) ivi, ie I ptea ibe 139 I toisses fouri~

Uhoia, mk iva,thu it tnva.hihilIi debtinhe'psse atnd the Alliesha licuLsip
I ~~~~~~~~~pietittls -jltiilt, the lulitii agtlti1hit Unot bAtllain- Ittonys'itaiiiv otud k iltWi id~acI hiS~u Is n-famt

tn iitstonj an td ahtlli 38 Itlil a s highi int the leak t loistrim Wit iof it w nitciitI ilti shippiiig hatd staived
petiliti. tllt lirst 9 niottitlis, (A 19 12 i apeit tg o~ff in 1i9 Hi a'tCite tt tbitg lt peaik of 1 ý500,1)00

Thiese ttgtli' r~t'fie t'dw tin o 'triitth and gt115 tiolt lit Ihi ttiIti 101 A 10"A1 thts uya"&~ig 60

1kIitjticn ill" .\iit'I stlh lIt ~ilt) weaitn ant uIt itit tilt' titis l i I lit I ths i.lý- l V i~lo ships viitis l took about-

I l~~~~~~~Invllg;ol t hug I)Ijisf II~ tidImiaIt I Itt ol so jt U-o atntk n d i~t l li gtiits I ld lt) i idut st bt), at t ls sar'

Otle l (tvInltI il It 'li 111 Co m n'si Sp r((it 1(1ti ll. a~t i tlthel 01 the IlSL 0lt s h t o1 11(1 it t(lipii i ot I b i t-111001

begini ngiiE (0 I is is prI o 1 111 il 11 t~ I I tll jI- slutl iii tilbol Ittloii a ll I~ it bs st J-70 0 os l olls tit were Slos t att re-

stitik nii (o)w1111ici) am1 , i ll~c wiltl) Alict alvsititI -Itt tttl of uoci l t ltt it i .i UitILi ts tti i lt d t fot it10

Io l - 1155 .li t i t)lcl ýI l 40,1 i 1iSI t 14q it d 1\s 11n Owi i~ti ak F tn \its tti log liii, pai ng

l -1ot
1

iis'l ll IIit lowiiidp ob b ilt\( r uc I IIt U di t ott! laig'C- du-es to fnlee I titti jtil lattl hig ol tialt in I fiqii

(]);il From !iutke * lIli I , ý . t1wl 111m l i t tlt prc~ ingpeio'l dtl aiit: illdit t ro b tt 1iei,- t0i

(nillue d . Ificit la l"uu eutale oa is lIt ilstit Alicd/t oiutttfol i tt abo itttk' p il~ tuleo Itttgt ttolal dltu til to n in'
Ntllspttlt.S (If hsltipp iodi a tuottll Fb) a ollipause titio l io O 'a~iip niii tS1h i iptp b ttiing tt's rulc itlfli) suattd itt fiiiis

16il Itiss,-s ýtitiii tonhe p inetedii 'lg la-tt c~i, viu'lit ltui 1 tlt''lt Iltt (IF aiip,"i Siehi', ciuv l i t wasr itettsstitvcr ittI

litl - )is N 'in Ii'17 WmnYn~ hi iQ "3 ml 25 1 piokc~ingpciod, o!,linýpdy22,00 eo1
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11liai:l1,irt the litinaiirical anid ieehniiiel sulperiority Ii[ ing Ihc I -hr is frmii ever, culinig [lie 'llrge anld coil-

Allied an tisuilarirnc forces over, 11 lie o-laiis. Allied [Iillituis flowi iii 5:!ppl ics (haet Avil d be reqo ired by
icfor~ces faced,( the( probfleml Of pIelt Allied' i en E-pe.

CON F! L)ENTIAI.



Chapter 7

SEVENTH PERIOD

SCUNORCHFEL U-BOATS OPERATE IN BRITISH HOME WATERS

JUNE 194'1-END OF WAR

7.1 U-BOAT OFFENSIVE I 011s1isling ol 51 s Ijips, Ix CI' It dy 1o block fich wcst-

Stislit-s iicdii firsi~i t pctlt'eiii. I'llc 1 itoa Ita ws Wl' (.(icl tot i ro iitii i gh~ter support11 I to ecrt'pea.

Io I i .11 titsidal N Sit). ieged .h g l ilt [I tuvI (Aii t'I III it I- in Il hisI I() ie ncitti slol he IOThe ello ali r p isititi

tttit 't CP -lind .ttt;i ..... ~ ie ci 'f- . .. II -t_-li It "t - p l .i ,)t~y as -oo ts th i is i toco

floit l~iii i baist".iti o i IcB No Ittiits. whdi lii\ ha lwtithdaw b\ il((jtttiti 1. Coata it t il m S lt ati r-li

ia sv It r f(nou \ci-s ;lit l wg eret Iitg ol lb toI ititil ito t( ma pil oi l al Itt-xsie (I'-totitg itt i illo il ilatplin

I iiws x ate itNow a indd otllt. lx 11 ( 11111 ii tro in pn ittsn' oIl le~ Bjxirtx'Ic pii li d t alslot it) filei Bayii f.
ilillt ii s~ I~I~l- ti it ii u i-I ic m Ija till shu t tiIl otf liii~ dtut aFlick

(ll l lt kIl %, astit ii u o it xttli x It l ti Ivc v i tdepentent o* andi tIS it) ldi!iolit toi thett escots )

UTYC 0 II to operateill litliii io hii xlr" wilb liii \ltc 'an t, itttit pritied Io closeI s le-i ad lcg ait 1iath

Iacl -titig i l i t lioill j lull d uI i tn jill( U I tt is t Sur I thu Ii sit 1 1 t t o andI Ili Ir 11 Ft i t ll I ttixIi1 1t ti i
Iiii o p i U 1,1 lllsl It Itili I liii itsXiI . ii t Irol d lo i tt- s i is e Film r to till o13( mit tlit U til to ii vint vat~suiot-

[il~tie l i l.* p It io h ilt tlw ittsu illv\ lill it~I)C it lolii lotis al l0it Vt CIS 11) t N IISi t otfti UItt l l It'Xmtt' t het'

sIldIt j of liet d atIt m-ai. Su-at th at ti witsil, stbc~il FttI isoli podi iotilI D(Iy [ii tl itois dis ' )i v woikteso-. ifl

ittlc iit) d glstlttio itAiie oft~tv thuals lo thet i t a- 1 I-s ha5 'itl(i tituV'ttttl fila I do ll , thew . U'h
(ttt I l I',ý t i ihas found tite l tipeta itinl.1,ýi bosoi . u 11 iitg It tfttoas ip t1tt thc lss( -(lte of l S rche ll
WICie A Itlv cotlst ;s m/asldomduins-o l ls-t 10K pliog I t i vantI from~i Iti at l n ut c 5i to tise i tt 20~ oin l ' . w8

II llc Its iit-t i at g l to It wgi tit hiii" j'ct d t totk I he (hi ttI hc 1'im l f l U-boat n heC ll ini t k Ii ceto ;log llp tolk
dipptci c Iu ti % ti th a Iflit- ii 1all ti .cxii Ois al t(ý;g CiMT, I- at h1 ed iti tn the .trf i s it-m et tc up defteh sthe

alionll [or the ipi~ U-boats, s:YnJuiei- tflleti iiis Stoll ativllttso raaddsutteAl adn

hisI put Viod. IllLALemolIs,'wv)v no~c 11111W) IS, 110 t: :Xpc lý llI
Allit iousI( -o
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operatitons. hi was. tile intial b~ lows deall hi tby so difiieiiit Ilhat thoise whlo reahied killc fmlhed

Cou~asal Commiiandil tinIlie early1 days of I lie operat 101 I I 'PI lilot till it:(.% them friiiii. U-boals operal ng ill

that forcci li lii Ctto ado pt tile~ tIliCr c~itttioli, and les this a SSdlci sit k only' two tinerchan vessels inC C1uy aind

effectivc, taCltý 4, ivnlatitllgl cont~i"Ittl)0v i~i-< siii August. whiiie Tie Allies Sanlk nline lC-bl)ts tin

IlIeig~, Wich [ili e aikhtjlt Of Sd~ci iiwlel gav c iii; jidl and 2inAti s I

It( mleanls of dojing Th, li chit lordw, -was at xerN poin So cuii u cral p Iii yec tile'j)if prelonimiantltt role tin siok- -

ra a i ttge't . vell at silorl. 1:1 lge, aniid was d lifi( kiiill t o ilf U - Aains ill tiiis artea duiol t i g lese two t iii WIilis.
siqla, e ~clin ayxplght.T ti it atngtrcqitiel killingIoffimanendeslvlg hc tlui

exceptional 'good ra dar trackitng tiill] .CjlglT-1 oi- with tile Issis'o''e ol' aircaf u 'f!,l i f2
flare tl2Clinlique. stiiik. An oiitstantiiiiit? vo eo If sng fc rrii tebtc ii

Ill atddi it ion to tllei lt scicesses in thei Bay~ of' Bisla%, att acks ill thle ittva siol' Carva was tlic (ditfficof tx cX perl

C:oastal C:ommand atliljtcliti con fbilllted anl ciitstaiil- ctliued in the itiitial dleteriionl of U hoc~ which
ing petformtance in littue agailnst U-boats it Not- adopiltedl awiii-Adcii liaiis of'ii remigolttebto
tic-gia Ti wiesCItI. ~\lost iii these U -hi at s wet1 poabm ihiv whelle (s-umli %css(+ Ii wer ic Jlart uippro0IC ii ni' Num(swm

elli roiliw o tl e I Itt illh lia l~licl toi O I I ojlicrl 1111r AVTtl ks. iCot~lctL wi th tIlc difficutlt w~iter concIh-

craft sanlk sk. ,ete itl 'Not-wegi:1ti ssatu'ts (111iitiUi JI not tItlluit hnmi Asd'i' Iceeticiiin. Iil)'Vc-i llici tile

Thel flirsi ,intu ra,i kt t kin l Hi-a use ( isitcav- \mic i l undici piiiirtti 11 tile m itoal tonlait andidxit) fe i h tir.-

lfcit: d-Iid not cm Ifili iic fiIh lsn x u'tttnl ed 1chamtI lof Sbuiniii tkl rolaii iuu p . ptt it

IJll 8 ThisL wask iflm ai IIt I)) Iii sei ihtio

by four ote sk utac (I- kiiiills Iw wi thS ll(-i liii sl i of lli ab i ii 50 i per cvtii i n ii It in a ion Toperalt ion ti

ofsi ailsil I, befo iii i~iiitii oftill- iiih I''I licre xv5 .I lie Iii L ld Ei liLl if \I ior ol Gro u ini~i i6; bilO liant
qn \ ith -i n cliii t klc I ill tiie B iica \hllt l Auirea hc- I Ix e (Ji f ioitti a iilciistil% arl indi life Bisck of -C iatme
mci l Jlllt Ii It and It'e en ii fi Illcm'tl. il I l i It c call ý 11 ill t llult ii It L achi eved [115C Olie irs, estrull

Ttii i iti usli ifwlilled thi r l I)lxi I Iticc( iii'g~j I u - ic lion out a i U-boa by Suixs-d nIi aillso i iitoo irkc 4lit i(
I ietick of slipiic liý p Ii t i l T- Ow iii uixx a ii more tha li iCitiikin oft tiwo ot hui li i li I-i.T1I Squid. killgtt itli ItC-

d i ii ticks ()iifs IX~w SI ;mid san five1 shiSs ills tic C l( m 5ika (ItitiL . ()\tt ie .iipalJ r ' ui cC.e

itxitftl n I v 6Ti iii u ne Two I llilS ii 11 I IC \ic: xii t-- ic~ suffici i li (obiiui liiiti.g [i fitle to blei:- tiiiinths o

TrdotS byi UC -boai l ttin hOl ttmidlt oii fii ii ii it ilt S -I-(it Liii '5Ctidi abandoned tl ill, L'inimtu U hat.sai h
iisui ill 501 ;u -silovailtt , itig ihi ox ill 12t-o l 'tI iit(i blctit yun g l ofl tt li cWSaitt-Xad osri

Simi, in i the iiiCllv lailll 11t)'
1

m: Ai c(fr-l 0. I i s 0 iii I T
itl aiict Iltlf ixIm iblc firats!iee o Ate I L st-

dmIJOitS, Tiiti th V-Ihottf,, faied twlifles' didl 1xcis lattl OnautnJc~wde tileipii Ch los to(a U-oats contitned toei
cI( Initg to All ied shppng Alied cp~- ii iniol lii :(- he l iou' AsoIsI h lie . cit(ml iAal~oc Owi e10~ lhw dloos-

I Iscv I li d I e A: rc I I(S X\t- kq i t II I i I cf-cI i v c ;i A ; i I I at I , I uI II c I ItSl C.) it Iod. he de tie.- N i~wcgilji * poi xtes l T ips mar tk n the

toNimiai- .I ()[iat\ 18i shule (te Allie0ros C~itiiio oý W IV it- (F nitme Alled thipittnslt u hecsis nki
keep ilip thir( ircakcreCliii l heikrc;i a i . while t91 e a- I 'le .rest outh Atlunan i. id hiisc hipsil sltikith

U-oats ioun the approacig hesilf~il o .O the ý1 shp iug lie slight.tiiitill ein.

st. w~~~CO~DETalli l nJue9 -waabu 1,adovro -dso it(ce~sulh (III-ig if(' masoll
Th cielv ulie ý( ohe ffnsvevcltp ll ll hal fthseNvr. ol~cilile il(le isiy-hIl!Ill! scilit- th-r-huilial topt--,z, e p!,-_i- ne Aia al(!, te N,)r~l 'Cl'l T anst A ea- a~I
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I ______________ __________________________ ___________________________ ___j __________

II, I k ...U S ' n r , -l 1 , p , -i i. ...
I 

________________l(" -m ii. il-h g uit: 1

o, _____________Su ______02___ ldl~c v~S pc~c .;Ivi 28_hml__au _IO______~ llmlc t li.--11ciws~an~d m d~kmc kc tlNfi. Bcýd ý [i 1 I-tasS~k ilIlch~i i \ 0 7 C acltm ,_~%od-clIl o l l u B i k i s 6 1 1 k o - o _ I l v l l ] ý l l i l l g l ( r c a

Ava ( itwt 1)%. aii inc b mliii..1lo ll lwi l

- lit s ii tii lii -di h it, iotf, .t iti i iit] J1 11u -I wit Mc mjIc Owh 1(11 xii l' i ng par tii ly goi tt 11(1

s i iisil I~.ý ~ s it 'l ' I ll I It i stvikiiý it i xxo a s I poii \ Ow7 1idii Uxbal Ilciiiic iis o iii onedei i nal

Itlll~~~'tlil i lihu , ii i ltj ii I oit),p, .1-' itii Ut bi,, lutist sill iiil tIl~n oii dec mid no l 1 lit tualtut Ow llaritnj pIJS t'ics

t1lilt till J1ill t I oil~l Av'I p l' oi i h lin h c in diiwl Se4 ,11 t tlo 11111 I tc ttý i tj ki tov a ld isco.lii
Ol Wiiix nsk xilitt to l x iiikUI iti,i and I~ i~ia u \ i ai . iR1 iiiia ii, .ttxxillio liii~s it thug p ix gu~ft ilook~
xxii Ii il bol d 11xi ti" Oo ill liiiA ~~iilcyllg Iii l H - sitl UIii! It illii i t toi, bill ixal i i fficltittit lit ii dIvcrc
cxniii ;i d i~ac h I xtsli li i-ci 11 giitulaol on~ i I N l i( s t-v 1(11114 of hii sc I 11g It xt x vs Iti ( I , tifi(: t1 (ir Ilali

31 for an ustilii;iltd Im-ltu m-tlt LU boat. 'I'l, iUSS flic J1oi vIsi at w I u ii itij xi-I'Ai-eU it iii . Th is was tr
Ciatitchkii [W)Ej. !)Iii( ofl ilii- (x llx iihtc sonar Coll- bust hu t i mi 1131 Zt, U-boiit lutid ltccvii lapt tired Its ft(-

ftil leixx'e li a Shl lowt (lcltlhi-cligcg illacli, iiitiuligl 19-5115 was finiallN h-oiiglit lit 11ermiid~i aind fit.

CONFIlDENT IAL,

7,
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;111 iui m Il I 'i II.IO 1; oo;l.e~ .Illr*eIe lee I ýeelilk jal Isar iteell jilk . Ae Ilie, UI ya ( r id fi)Il~i'

IUo . cl~ j':l I ii Eleea ('1 Of, ia .e ' Ic111 m I '.1 III looolc *2~a (ti ae o It . mi r f )cl whid, %\.(I( i I alI ( I' l I ded I o c
Sa:1 ( 11 fie IJ'lu e-eihf r: Ue boat cc nn e va ele liaI l ii l I'el e l l et apaoI c kIf( It') c11ifI(a )OIl lxIeid

!nv j ec ' al dw ia Ii I I ifip l ii I infi loaliol l Au'l l : I i9 11l \%;I dwl .1 hi Illoiecll h o thisl aste (I l Mdiiti
ah il ( (. I I a ole ( kl iii ci MII1IIIC ( IIJ lie. ( dl til14 101 11~ I(- ('h oalel asiii 11(111IC \p iik lii f so 99,00 grosst'ICV~.II

MeC l It I, I I fl-la, iiie iellAII AIloll~el- -Im lct (Il.l ci II ilcfplle ie IIielli't s e~c ieII iitl .1I l eele of e ll .\ llaol ih) I c Is llc Miees. Thiseell ki eel hue list vi 1
x;11)11 (all (oI mlc i n -al feH i ( i p. ;I [ i II I:.% I Ip1) Ii l1 I ee Nt Ill Iýu i ll I% Iab I 11c'e SaCII N% OI C s if ij 2C1 Moll0 gLIasIN

lel i ts\Ie I hcl (;,I hwIlll 1, 1 CCI did lj t k i -lo 1:1 wc lee sii Iellkag le I(III.II111 Im lie'X o'llsl dl'iii i l(-~ I (i -e, iouit'
pain 1 i1 rd; I iJI~llf Ij~ d li. ý i ll(e (I11 I hI ~Is hlot lal t i lie ('511 ird w eiu 11ee 1 1 1 smes ca lailolo avrcrtC.hlŽ thiieatie_

Woldeei Stie ipplieldleg lee-als 'I t Ici%% ill .111[k sidcks lOw Six'la !ips Son1k ill Iii Bis(t\i-CJIi~uIIIC- A\rea,
i91 1 ;1% oilll\ 12 leipe oe( 61~,000l gnrlsa lolles teeII S1111 Ifc v i Uhe Wi( na. tweo Shipis SlInk ill Life I-cmieiidcr of
a'k I -ielala. !ll aIddlilellm 1 lee Ie o selip sue ok al Ilkil tlic ieee'- XI liIli 1;. I-leoils san~k on(- ship ill lice Blaick Sua
Bjiei aN-ClIullince \ni~c lee 

1
1 I\.shp ae.ee.L IiA 1 I ll" le'st andIlill ht ipsj ill H-w IndCian~ Oce-aii, r-ianste oil, Dimt

olf let' .\ 1.111 lie lleh (I\("i ill O ilw Inian 0(vel ; I 'le. ' *Hl ret Cl ill If le'MoId/clllhibl( lIt' Chalmeiie l. TheC leiiidiigs ill
iieeilee'i l (J e~' !sieiik I11lll-lllglell Illei wee-clle ill Solilvn Frame1 lC loo)itk pdde- i- iniig Auegust weithout
jus 2~ ", 4ilttleiv lcsa I Irul ill '111ICc. La1)1' 1ý of 1F c losso i a 1 xi s i ll tile 11C clMTi IIIA5ClSlOI Cil 2.

CO)NFIDENTIAL,



('t NiiNOR(;iU'.1 1I M - I'tS1 Ol'ERATI'E FNt BIiI-Slit 110-NI I V I IAT 1 :11 s

' I ll IS ittt' i - di s sn uk ill illc. a s 1111 ic) of Itisi l itum cii itt ctttled I tit as ntoicy k At s a tn st ips ofi 1 is(
:ttrl'i' mo tsk s oisu ti cts tiing \itt i ais linde G mass Itiso~ oft~'' U-oat.Ik I itt L vitti.-\ i tcxsIsIt-IIl d.aI sc i'I I

and 121 sinita k t it, N( i fiot i I t( li! I i Ap ' I hos l
t

c i fss i''s-_ I ct vI-1 1 It h r wcrc Y/ I s 'j-o ,s,hýI'iit - iS t

I 'Isi;tS lSun i l Isi;iist iho ts l im s' ittClllw t wa It mx i cis ixu Wip wit I( tIt-ý i( s-tt I ii p p ing los 'ttiivct' hitn Noitsd rIiIy At-(

oik I hrccsi l It' -bo.t tl ilt il t lie At t lati itt tilt' b sti (lt itt- t tome Illti Suic .ilb . ;is[ oIIttttN tu l'itlg shits of'tn.'3i000

ititi 'il i groupa i s. Airt lt ith tji n c Iiii t I'S iti'it Nuts tit l wc r Slotti ii. iu Im Uiit-i'as. t A int ictiiivo sith Ic -
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sim sc f(ligliddi pI 11 c I fitd) wa jl-cN t lfifft. TlIt At ffllIc u Iftlofte~ 1ffl tof plodtffltIciam I)V iitli

Icc t(d Ifflotifili j-j mi (II (fifa and ladif ltfft,111t war) ,-\IliffI" ýjsph ,-

I1a1lgiS f~ltlo \f it 1115 ait fttfi fallIMt Slt Iori j(If) ,o t 1.f 11 Ifmlito a ,f s if l iffifJ aft SclL fI Itljli Iw ll(Ifttf I*;l ;l)ic

owaitil (if~II 1 ffff f /ffis I~tI lolIiiuf Gcfllll S15 dclift alil(k. ~I'llt Illcff f-i~lo o fi fIfcytfI iglifl S

toltS a I(1t , xt Ifi fl lIt itf ial 1 f 0)f-f I -If ( m ffjtff1f ti~inIl n tttii w ;(1itf a I do I' kIi i I c fillI c]I toifict I () !;IifL th

It hu S(1111o ff f fff ~I I fL 1\l hif hl XJ typ sc to (S [it A Slfiu fff oli~ ifi I flifdc i. >.fcd Iwtp ig i d s o11 f bot if f adt-I

fit~ ~ ~ ~ ~~ ~~c Sliff %% ffff .Liti h ll tIf fift1h1 1fillf ; f f-flif f111SI fffflSIftf f1ff5ft itt
Sinciff fif 'Lf f -itfc I idt lttli i ft M- fItfll( 11f ol~aif P Ii 11f Sl II , wI Ic Imd to Alf1 f1 1(

Im I wou tld firt I )c~f flwd 1f I If cl Nmf fi 1, 1 i~ , I Oak u t hv i I d l N I to imtt rI o\ c I hu f l i ll!( \ of r . \PS- I ). ' i

w If ;) f~fft f I ff,-m: ýý:i If. iolc 11 \~fS l 11 1ff I Idal flt w 111 fI I(f if fiftfIfIi ;u tiff as a i ifilifti !ao (111) tt i: ifft w

ttilu %tS. f lit t t fsfc cil lf 1f lik it I If Im 1w V511111I.c 11;1 ft f ft f, tfft Il 1111ff If ( ite caic to (l l i st1 ( i ll iltI~i If(

Il m lbi~fffff~ of ~ f foli tff 1111 11f ffffifff - 5f l Sim ifffl ifft flffl. Ne highfi I i St IS-b(:i

alNh l r lci 111 (l 1mlllt IAi~ffI (d \itI-j it 115ff!d;1 sc1f ifff'f dci giS Io ,o ic c~I

If ifI f I s dII it .u )I iih~ o ( w cilil% 1ffal 1ttf1 fii if -\ ifd a sc , illN `jt~ ; id A N I ffttilff

flo fpt (ff1 m(! fImll lit -ifif(ffS of I ilm l t~ff(II c I hit 1 k Ili( 11( 1ffl mc iiftt lt 1 i ll I tkNtjm 11 flt I ad i st1 l tif

.awl ff ,1 1111ith fuliolaf c I tif S l h ofmi aif (I I A1f i .I) lI -11 Iix-i 1 )s t (liv i JIl- l a it fifflhl" S( IIir hI thf l IS ffii

licl N ~ii tti ho i [(m (I 1 m it'', o if I fift- 2li kfII I o il, I-) (;ffIt h(.1 1,111 1 11ff wa Sialld ffI tf aIII NftiI(f IN

fi( 1111of c d p[1 Ill to I cifi illc ham fI .1 I~i itit %iilf II ;I Il (I Solii'her tlelka
Cl ic dfilfll fd llfff i Ill, if;ffI als 1S ( (( j ,IiS i fItif Ih Cf 1 )( of 111 %iii Ii i l oSc Lf jIfh I akc (I ii i of li()
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76 NCIINORCIU'll, U-BOATS OVERALIT IN' BRITISH 410ME

to both S-h-I.Id and N b-Ind ski] laccspued w:t.s abom 6 knolsamd stibinuigctl sliced
rml;o, allow 3 kno(s. 'I he surfii(c iail.gc was ilbout 275

'I hu I'llilk II Ict civri. waý tlsý'd Nct N illhr- nli!cs, Ilw vildill.;Ing c of illc clvw :lboill thn-c (hirs,
miclilk b\ I. alld it istillile ;111(1 (it(- diNing dcpI11 ilboill 100 Icul. fi. lv;ls filwd
po"'JbIc Ihm Ow (4-Illuill" %\cIc till( ;m-me (it how willi :I peris(opc,
Ntic(c.s'lid i: Iould !w ;I-a;wt AIlird adiu. I'tinIN

du. cI U-boals Iv](- us'd piil.iýIiH% 'It ilic inva
was du\c1oped allul s(lilloldit-I had but-li %ioll ;irt.;I ;]]ill werc "clivi;Ilk inclic(lke, inflicting
[Illed to dic l'-bo:i1salld lit %crdid :I lair iri:d \cIv lillic (it) Allied shipping whilc sullcr
it-[ m [[lid (Ipciiiii0m. I hc I -homs ;lpp;II -Ill!\ (fill klol i 11 hca% loýw-s. I his !]mv have becil flue parily to
liil\(. IIIII(h lailli ill Ilic"I lc( 1116(al vXpvIIN. who hill] Ilw Litt that ilic\ Xclc I tl'lk(-tl into battle bdorc Illcy
111111bicd so badl., ill 1913, alld picit"llcd Illc N(.(.ttlit\ p(-IAc( Icd itud bdorc ill( it- (Icws wclc plopulk
olh-lud 1) S( hill if i Ill.]. dcNpilc i(ý hillilalioll Im Ili(- Ilailled. A licit Small sizc Illacte it Illorc difficult (1)
oilcivkc, m iliciiA cd opciaiingim Ili( ýmlat( and doW dwill hill Illc\ %Vc-Ic (-xil-cilick. %illm-rable to
dcpclltlilvý oli hmi, wiml;.1gol Alli-I ..!i-- 'I lic" Ivcru ri-la!ivi-It, "lo-w and
la!l. I )(.It ;Igaill X% ilh it Tulliý ollcicd no plolvc(i , )I ill imiled opcialiollal rallge, ;III(I onk

agaillm po,ýiblc [I( w Allicit lildar sul" oil dillcl ( [if stlilablu lo) ill [it( kilig llwl'( haill ships pr(,cceding
h-cylcII( it ') or agaill,;l AIll, d ;Ih, rail Iiiii ti"ing -adl-.- ýIowl % it) (alln wali us. I I is umilllalcd lilia ;Iboilf 80
;it itil, A\ hill. S( lillorl: h( 1 did. It wt-ills (plilc likck []);it Illidgcl t -boals wcrc SIIIIK or ( apimcd butwcull Dc-
Ill( I , bom, wolild IUM '11111, ( ()Iiýid( I Atli moic ship- (t.mbei 2L). ), 1911, %%hen Ill-% "karic(toper'llions ill the
pilig if illr% Iw(lopci-mcdoll 111cmillmu witil I uIlk. (Alanlicl Aica, mi(l, Ilic (-till of April 1915.
1)11( tilt- dcsilc I,!)) %%-Iý ;Illd .I Ill. \ losscs "us1ý611I.d bN 0-hoats ill Ilic Baltic
.S( 1111ol, Ild ollclucl It)(. In ((cI plopc([ý lot tll;t(. of tilt- Atlantic foiled (It(- uncim to undcriakc tilt,

All Ow (clitimcit I m I i;tl, plodmcd b\ Illc I - gigallli( lask of hilild;!Ig :1 (olliploc fiollililic
lllall,ý had l1w (li,:t(l\ ;I [Ilm illc\ tould nol ý%ilh I'Ato:11 I Ilotigh Imcd ýNilll ilmilinuot imasioll
Nijild ý11hillf-il"co(i.. I lic I'lo(Im I it'll e'! ;I ýklilalllc mid will) :1 gicill 401ollaIgt. of Inallpow(.1'. GcI.IIlaI)\
1,!( -illt. li.'41lt ;I, riol. 111g, Hlk Hjutd(d lol uw oo (.111plokc(I a m \ Imlc Illitilbi-I of their 4illed work-
1ý41111ol( hcl, pIc%( Ilicd '41cm If-(Illlil;ll Ilifli, mcli it: Ow tollqruclioll of pichbli(alud U-boat.s.
%\Ili( It x\t it- not (wilph 11-1\ Noked ;it Ow cild ol Illc Flli% k a 111c;mIlt. of dic illiporlall(c Owl Ilic

11, oIII\ ICAHII H(( I\( I Illat 1%jý illicit allmllcd (4) I'Am:11 and of Ow hopcs whid)
(Ill ý( 111)"I(110 I\;l, IlwoM imidmd Rimd(lipol 1%lw. It(- ( lock lairi(d lot. skjm.Ný ill ýl llcl% I I ;till pa jL',] 1.
Idw 1) ( )Illtl (It it ( 1 4,111% Im I( I I ;Idal . 1 .11, It. I I lit' 1 \ pc XX 1 1 7-bom waý dusiglicd lot Iligh %ilb-
'Wou 111,11 1 Ill, ( vI Ili Ill\ t\(,l 1, du% clopill." :I pwý mr!,",cd "im-c4h" Iwilwo 0% to gut into ;I la\oI ilb1c at-
illrl I igill ;I, I ;II aI illr I lid of Ill( k\m . 'llifahk lot Im k pokiou..0i igiiialk Micoded to,( (lit I)iii(.
fmi It :jjid Vh:md I adiii lirm mid ill( or Illc Iligh %1)('Cfl 111111 dcwli 1,01 Ill( T\pc XXI 1%;I,
polalill.";l1i 11111;111(d II(lx(l (ollipicl(d bcfolc Illc ItIl'all(ct plopulsioll [till( W:Is

till, I?( I I,)(] Illc G ( 1111:11IN, ilillod m ( (I a Ir;Id\ ;IjId it iaý ;j( I tlikll\ d w ill) (,Xtl-;i lilt,,c
ýl 1 11 A ý ol I I I I(]-( I i hoa I - h it 114. 11, dt .11. bit I 1 (.1 i( k Illc high IllaxiiIIIIIII sý11jillulgcd

1"Ibrj. Alid Umd,)). I)ilol((l Im )I)(. ()ý: I'm) "p, i , 1 x-A 1.7, it I I ýi kllolý. 11% sobilw)"'ged clidura.11(c at
hic-P llolll ;I pIcwIl( 61,111 (411111tl Im"Nitioll ilild I ;lp- ýI ',pc( (I of 10 knol, wits abom I I lloilrý. : I he typc
AWL' oI I ollljý,ICIC aila( k XXI I ' boac %mý ;iboti( 2TiO lucl loiq, mid it% siandald
It% III 11i"ll Illidg'.1 illcý (III Illc till sup fliýpia(vlllcllt ;lboill 1600 lons. 'I Ill' IiII-gc lolpedo
wwh( 1 22, Hi1. iiiiiiii;i1rd (wimmi hilvicsi ill ilium. loom 16111 6 ho1% HIbcN k\aýall '111WO to Ilic(luillands

I1o[ilj:I% 4spcIi!!i!Ig lh( w widgcl to!. ; ... ... am (I ;it lit- I -boal (;iri i( (1 :1 (rew
MlYc' ]lot 1)1:111( llcý of Ihv I -boiki ;IIIII of Illc GcI mall of .5-1 jilvil ;md 20 lot ljcdocs. Sici it tolpt-ifo tidw, ji-t-ic

Niiý\ bm lot Ili p;o I of Ili oig;iiiiiiiiirm kwmii ;I% Ili( ,;I( I ilit ud [to ohlaill gicalcl. spcud.
';;:I., ""i)iIiiwiiid I-,m, M AIM11i :'I klaws %u oil e1m ric

I lit, Vchimil ( I %p,- N XVI 11 Ikas lit obill)k (it(' molors wllcll .,IIblIIcIgcd. An illipi-mcd
jlioý( Ilikillid;1b)c of Illc wid.ýcl C boal". 11 mIs I))(-- I\pcolsdilloldicl wiINIiIIcd.'IIIc'IýpcXxf N-hoill
abli(al(A.aholli lolig.illiddispimcd l6tolls. uscd dic"cl Illoptilsioll oil Illc sullacc and had it
It (mlicd it\o (_,ýipvdocý alld a tim-ItIall (n.w. I'llu Illaxinmin specd of 15 knols. It was ;I (Ili(- o(can-
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g Illi'. UIma ;:e N NI It ''Iil-hi(v I' c lt'ido ltijt't w lii it'l- 44(14: IiAiill (Ii-1 t'U)''iit'l al tllls %%,lit Itir ill (IItIii'

l~m ud ob -1ci~rilal Ih o a 10lonU b at INIC('011low bfor Iic il4\''o(lf5 Iitil war, These

ilfnt-. Jo;. liid'4 Iiiii sil-ItoaCsp was ( Ic ft kiois l r ie -wl-cInk 4li t' ill c'tiii'.. iee iie'iili.
1si4i i~r i sfii eui lsi'd I2iiiois It'stl- mSillion oi'l Utltiti liiil 1 ~iII p I iii Itt lilt! ei'eih:(

Wmifi lo~t' XXIr diii.s a~ild XXIII -liiitii 14111' JXtiI Pibi 5. 111(14 was lito beR' thiiitiii I i'ipU'ioai

I tiIiIi s S (li " p1' I Ii A.. loilpm nimit ]i t it'1! i i m o l agI lu-se b al is e on allg .Il caricl siil'Ie

bmait- of ts'ih'I Ahc'M' V I~oi~'I' V sil iih;iitt wiasii about- el-I and fugl i ii- e In 'lit'IN 1 aJ towed ol3-iti.1,0i

nboi 2iii too Iti I h4l iu- 'ld S~v bo% . m'ii ll 4! , ind I c:1Will ld t liti l iT 5i~II Ilrii(-11Ilt''I n tib licsws tuigl dr el c oxd bte 2

oINIei i I Ia i l krcd s aids till' siIIjH itT) 14 4slu ljT i'i wis~l l of Iiniwi t I~ ttIlaiol- anidi i a li o bt'ciii'fi loin it)o

I I'-ftcii. wI t Ii ta co 'i ii il litiep~d kt lils lI 1451 iiLov iii;1 s514 111('tftl o le cl ttl-g mit s. A4iit d uiesl was 4) bekil~ ued

i l l:ýeiot11l1'I,11 Su ili d spe. 12'iu~ knoiiiI~ tsi. il it'l %till 144(14 44 (11 t!be it 'ismall 4 andk- sa 140

N 411 'su d i c aidu am al 10 Ii is %41414 i bout Il i! 111 ]lol I ". II 511441) o q i b I 51111 cvt Il'us'I aIII sp411 lis ( I fo al o ther
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